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“the enjoyment of scenery employs the mind without fatigue and yet exercises 
it; tranquilizes it and yet enlivens it; and thus, through the influence of the 
mind over the body, gives the effect of refreshing rest and reinvigoration to 
the whole system…. The establishment by government of great public grounds 
for the free enjoyment of the people under certain circumstances, is thus 
justified and enforced as a political duty” 
 
Yosemite and the Mariposa Grove: A Preliminary Report 
 
by Frederick Law Olmsted (1865)  
  
Perceptions of Naturalness 
 
Emma Victoria White Page 3 of 440 University of Surrey 
 
 
Declaration of Originality 
 
 
This thesis and the work to which it refers are the results of my own efforts. Any 
ideas, data, images or text resulting from the work of others (whether published or 
unpublished) are fully identified as such within the work and attributed to their 
originator in the text, bibliography or in footnotes. This thesis has not been submitted 
in whole or in part for any other academic degree or professional qualification. I 
agree that the University has the right to submit my work to the plagiarism detection 
service TurnitinUK for originality checks. Whether or not drafts have been so-
assessed, the University reserves the right to require an electronic version of the final 
document (as submitted) for assessment as above. 
 
 
 
Signed:      Date: 
Emma Victoria White    19/12/2018 
 
 
 
  
Perceptions of Naturalness 
 
Emma Victoria White Page 4 of 440 University of Surrey 
 
Abstract 
 
Examining the benefits of naturalness forms an important part of environmental 
psychology research, with exposure to naturalness associated with restoration and 
positive affective quality. But the work of this thesis shows that it is not always clear 
what is meant by naturalness. Study A (N = 243) revealed several elements of 
naturalness which cannot be explained by current research, suggesting more work is 
needed to examine what constitutes naturalness. An in-depth literature review of the 
operationalisation of naturalness in 95 papers emphasised this need, demonstrating: 
1) the interchangeable use of terms for naturalness; 2) a reliance on dichotomous 
variables; 3) a lack of explicit definitions; and 4) a lack of distinction between 
perceived and ecological naturalness.  
Addressing these gaps in the literature, a survey was used to develop a new 
conceptualisation of lay perceived naturalness. Respondents (N = 846) were asked 
what they thought made a place natural and inductive content analysis used to 
develop a theme structure to represent these. A card sort study (N = 23) was used to 
improve this structure. Sixteen themes and 138 subthemes summarised lay 
perceptions; serving to broaden the conceptualisation beyond that of current 
research. Some of the most frequently mentioned themes/subthemes reflected those 
of existing literature, including the absence of humans and their influence, and 
vegetation. Several novel themes/subthemes were identified (e.g. smells, touch, 
weather); of use in future research. Humans, their influence and things also formed 
part of the concept of naturalness, demonstrating the difficulty associated with 
pitching humanness against naturalness. 
Quantitative analyses showed that various subthemes of lay perceived naturalness 
were perceived as restorative and of positive affective quality: including elements 
such as sounds, plants, and water being associated with relaxing environments; and 
an absence of humans being associated with perceived restoration. These form the 
basis of recommendations for environmental design.   
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1. Introduction to Thesis 
This thesis represents a journey through the subject of naturalness; which began with 
an examination of the perceptions and benefits of gardens, and evolved beyond 
gardens to natural environments in general, in response to significant gaps in the 
naturalness literature. The following introduction lays out the process by which these 
gaps were identified, with reference to the relevant literature, and details how these 
gaps were further expounded and addressed over the course of the thesis. In 
addressing these gaps, this thesis presents arguments for a clearer operationalisation 
of naturalness, along with a conceptualisation of perceived naturalness, which it will 
be argued, are both key in advancing naturalness research in the field of 
environmental psychology.  
 The Starting Point: The Desirability and Benefits of Gardens 
Britain has been referred to as a nation of gardeners by the media (e.g. Das Gupta, 
2006, in The Telegraph; Osborne, 2006, in The Guardian) and almost 50% of British 
adults reported participating in gardening in their free time during 2015/16 
(Department for Digital, Culture, Media & Sport, 2017). Gardens have also been 
shown to improve well-being. Stigsdotter (2004), for example, found that those with 
access to a garden at their workplace experienced significantly lower levels of stress 
and improved “trivsel”; a Swedish concept referring to “comfort, pleasure and well-
being” (p.147). Dunnett and Qasim (2000) asked 376 survey respondents to tell them 
what they found particularly enjoyable about their garden and gardening. Around 
10% reported that they did not enjoy anything about gardening, but a much larger 
number, over 75% each, reported that they enjoyed “creating a pleasant 
environment” and “promoting relaxation”. Whitehouse et al. (2001) conducted a 
post-occupancy evaluation of a healing garden at a children’s hospital, finding that 
“the garden was perceived as a place of restoration and healing, and use was 
accompanied by increased consumer satisfaction” (p. 301). Given the popularity of 
gardens in the UK, contact with them could therefore be a useful tool for improving 
well-being. 
Gardens are also likely to be desirable. Lee, Williams, Sargent, Ferrell, & Williams 
(2014), for example, looked at preference for green roofs, which often resemble 
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gardens without being accessible to the viewer. They found that roofs with 
vegetation were preferred over those with no vegetation. They also found an overlap 
between preference and perceived restoration, which reflects similar findings from 
White and Gatersleben (2011), and is consistent with the suggestion of van den Berg, 
Koole, and van der Wulp (2003) that people tend to like environments which they 
find restorative. White and Gatersleben (2011) found that ivy growing against a 
house wall had a higher preference rating than a house without vegetation. Ivy 
façades, meadow roofs and roofs with turf were also perceived as more restorative 
than houses without vegetation. And affective quality was significantly more 
positive in houses with ivy walls and meadow roofs than houses with no vegetation. 
Understanding how to design a highly desirable garden, and what elements to 
include or exclude, is of great interest to those working in an industry which 
contributed £24.2 billion to the UK’s Gross Domestic Product in 2017 (Oxford 
Economics, 2018). Given the suggested link between preference and restoration, 
desirable gardens are also likely to carry restorative benefits to the visitor or viewer. 
But it is not always clear what specific elements designers should include in a garden 
to make it more desirable, restorative, or to increase the affective quality or affective 
states associated with it (three outcomes of environmental contact which are 
commonly examined in environmental psychology). In a review of the health 
benefits of hospital gardens, Ulrich (2002) wrote that “few studies have examined 
rigorously how different design approaches and specific environmental 
characteristics affect hospital garden performance with respect to fostering 
restoration from stress or improving medical outcomes” (p. 7). We can use the 
findings from related research to suggest patterns of preference, restoration, and 
affective quality/state, however. For example, Schroeder (1991) examined 
preference for photographs of various landscapes in an arboretum in Chicago, USA. 
They found that preference was highest for natural-appearing, deciduous woods, and 
lowest for “formal landscapes with pruned shrubs and mowed lawns”. But much of 
the research more generally examines the impact of “natural” environments, rather 
than specific elements of naturalness. There is also little work examining the 
environment of the garden. There is still great potential, therefore, to look at how 
various elements of a garden’s design, may influence well-being, preference, and 
affective quality.  
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 An Exploratory Study into the Perceptions and Benefits of Gardens 
With the aim of adding to the research on the perceptions and benefits of gardens, an 
exploratory study was developed. This study was named Study A, the details of 
which can be found in Appendix B. It has been placed there since, whilst key in 
developing the direction of the thesis, it was not central to the focus of research 
which developed as a result.  
Study A examined the perceptions of respondents to different areas of a large 
commercial garden in the UK. The garden consisted of lots of smaller areas, each 
varying in style, layout, planting style, light, age, etc., with areas of woodland, 
formal gardens, exotic glasshouses, fruit and vegetable plots, and prairie planting, 
amongst others. The study consisted of an exploratory survey designed to examine 
which areas were, by turns, most and least preferred (measures of preference), and 
most relaxing and exciting (measures of affective quality). Respondents (N = 243) 
were asked to choose areas which corresponded to these four dimensions, marking 
those areas on a map of the garden, and writing down reasons why they chose each. 
They were given other questions too, asking them to quantify their preference for 
some research plots in the gardens, along with questions looking at their ideas about 
what biodiversity was (see the survey in Appendix B). But it was the responses to 
the first questions which were most influential in guiding the research of this thesis.  
Responses to the open-ended questions regarding what made the respondents choose 
each of the four preferred, least preferred, relaxing and exciting areas, included 
comments such as: “interesting plants not normally found in UK”; “grasses swaying 
in breeze”; “looking out over the lake”; and “we've seen grass snakes and love the 
fish and ducks”. One respondent wrote: “I've finally decided my favourite areas all 
have water in them, so there's wildlife in the water, wildlife over the water and in the 
marginals and beautiful plants in the surrounding areas”.  
Thematic analysis was used to group these comments and create themes and 
subthemes to represent them. An inductive approach was taken to the analysis, but 
there was overlap with many existing theories, such as that of restoration, and so the 
terminology of existing theory was used to guide the naming of some of the themes 
and subthemes. Thirteen themes were initially developed: Variation; Vegetation; 
Aesthetics; Non-Vegetative Natural Elements; Perceived Restoration; Inspiration 
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and Learning – Garden as an Exemplar; Human Influence; Prospect, Sensory 
Properties; Affordances; Personal Meaning; and Maturity (referring to the age of 
elements in the garden).  
When examining how these themes and their constituent subthemes related to 
previous research, however, it became apparent that naturalness was present in 
various guises across the theme structure. Several of the themes/subthemes 
represented natural elements such as vegetation in various forms, water, wildlife and 
biodiversity, a naturalistic appearance, and fresh air. Take for example, the quote 
provided earlier: “I've finally decided my favourite areas all have water in them, so 
there's wildlife in the water, wildlife over the water and in the marginals and 
beautiful plants in the surrounding areas”. In this comment, the respondent mentions 
water, wildlife and plants.  
Other themes/subthemes related to attributes which respondents associated with 
natural environments, such as beauty, seasonal and temporal changes, scent, sound, 
colour, and movement. For example, the movement of natural elements is evident in 
the earlier quote: “grasses swaying in breeze”. Colour and the influence of the 
seasons is evident in the comment from another respondent: “autumn leaf colour and 
coloured stems of Cornus etc. in winter”. Scent from natural elements is evident in 
the comment: “nature and variety of flowers and scents within it”. And beauty was 
associated with a variety of comments relating to natural elements: “beautiful roses”; 
“beautiful plants”; “beautiful borders”; “beautiful architectural trees”; and “the 
wildlife for natural beauty”. 
Naturalness was also evident in relation to the experiences and outcomes associated 
with being in the garden. For example, respondent comments related to quiet and 
solitude, the perception that it is a relaxing environment, and the feeling as if they 
are away from their everyday lives. These elements relate well to attention 
restoration theory (ART; Kaplan & Kaplan, 1989; Kaplan, 1995), which is often 
associated with natural environments (e.g. Hartig, Evans, Jamner, Davis, & Gärling, 
2003; Herzog, Maguire, & Nebel, 2003; Tennessen & Cimprich, 1995). One 
respondent, for example, wrote that their chosen area “is secluded by the foliage and 
its quietness”. Another wrote that they “loved the mixture of grasses & perennial 
herbaceous in huge clump planting, giving a relaxing feeling”. In relation to being 
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away, a respondent wrote of being “away from day to day troubles”. Others had 
personal meaning associated with the garden, with one respondent writing that “[I] 
saw Prince Charles planting the oak tree on my birthday (so I think of it as 'my' 
tree)”.  
Across the themes and subthemes which were developed to summarise the reasons 
why areas of the gardens were more preferred, less preferred, more relaxing, or more 
exciting, naturalness therefore seemed to form an underlying theme, which brought 
many (although not all) of these aspects together. Consulting the existing literature 
on naturalness was therefore settled on as the next step in interpreting the findings.  
 Naturalness in Environmental Psychology Research 
Environmental psychology has been defined as “the discipline that studies the 
interplay between individuals and their built and natural environment” (Steg, van den 
Berg, & de Groot, 2012). The effects and perceptions of the natural environment are 
the focus of a well-established part of the research in the field. Environmental 
psychology researchers have demonstrated links between the natural environment 
and increased attention restoration (e.g. Felsten, 2009; Hartig et al., 2003; Hartig, 
Mang, & Evans, 1991; Herzog, Black, Fountaine, & Knotts, 1997; Kaplan & Kaplan, 
1989; Wells, 2000), stress restoration (e.g. Tyrväinen, Ojala, Korpela, Lanki, & 
Tsunetsugu, 2014; Ulrich, 1983; Ulrich et al., 1991) and numerous measures of 
general well-being (e.g. Gilchrist, Brown & Montarzino, 2015; Kamitsis & Frances, 
2013; MacKerron & Mourato, 2013). Natural environments and elements have also 
been linked to positive affective evaluations (e.g. Korpela, Klemettilä, & Hietanen, 
2002; White & Gatersleben, 2011), and high preference (e.g. Herzog, 1989; Kaplan, 
2007; Kaplan, Kaplan & Brown, 1989; Todorova, Asakawa, & Aikoh, 2004; Ulrich, 
1983; Van den Berg et al., 2003).  
Several different aspects of naturalness have been associated with preference and 
well-being benefits, including birdsong (e.g. Ratcliffe, Gatersleben, & Sowden, 
2016), marine biota, which included fish and invertebrates in aquariums (Cracknell, 
White, Pahl, Nichols, & Depledge, 2016), and perceived bird biodiversity (Marselle, 
Irvine, Lorenzo-Arribas, & Warber, 2016). Vegetation is an element of naturalness 
which has been particularly frequently examined in the field. Restoration benefits 
have been shown to be higher for a simulated walk in a forest compared with that of 
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an urban centre (Hartig & Staats, 2006), and for brief views of a green roof 
compared with a concrete roof (Lee, Williams, Sargent, Williams, & Johnson, 2015). 
Researchers have also found a preference for trees and flowers in the street 
(Todorova et al., 2004) and for a greater density of trees (e.g. Kuo, Bacaicoa, & 
Sullivan, 1998). Indoor plants of various forms have also been associated with 
restoration (e,g. Raanaas, Evensen, Sjøstrøm, & Patil, 2011; van den Berg, 
Wesselius, Maas, & Tanja-Dijkstra, 2017). The subthemes of Plants and Flowers 
from Study A of this thesis, relate particularly well to some of these findings on 
vegetation. The subtheme of Wildlife and Biodiversity also relates to some of the 
findings on biodiversity.  
 Elements of Naturalness Missing from the Research 
Despite some overlaps between previous research and some of the elements of 
naturalness which emerged from Study A, there are other themes and subthemes 
which could not easily be explained by or related to previous literature. These 
elements were either infrequently examined in their own right, or had not, to the best 
of our knowledge, been explicitly examined within environmental psychology at all. 
For example, there was relatively little research examining the links between 
preference and restoration with natural elements such as animals and birds, beyond 
some of those studies mentioned earlier. In addition, whilst water is often described 
as being a natural element (e.g. Hartig et al., 2003; Özgüner & Kendle, 2006) and is 
present in several study conditions (e.g. Laumann, Gärling, & Stormark, 2003; Ryan 
et al., 2010), there is little research systematically examining its effects. It is often 
bound up with other elements such as vegetation (e.g. Hartmann & Apaolaza-Ibáñez, 
2010), in such a way as to make it difficult to directly observe its effects. This is an 
issue which some, such as White et al. (2010) and van den Berg et al. (2003), have 
sought to address, but there is still little systematic, empirical research to relate to. 
Other elements which emerged from Study A, such as colour, food crops, fresh air 
and scent, have not to our knowledge been explicitly examined or discussed in 
environmental psychology as natural elements. This suggests that more work needs 
to be done to identify the elements which make an environment natural, and to 
systematically examine their effects; particularly in relation to restoration and 
affective appraisals, given that these are key psychological outcomes of contact with 
naturalness. 
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 Confusion within the Naturalness Research 
In examining the existing literature for the purposes of interpreting the results of 
Study A, it also became apparent that the researchers’ conceptualisation of 
naturalness was often unclear, and that there was confusion in the field over what 
naturalness was. It seemed that this confusion might stem from four possible 
sources, which each affect a reader’s understanding of the concept operationalised in 
a research paper: 1) the terms used to describe a concept; 2) the definitions used to 
explain a concept; 3) an overreliance on the use of dichotomous nature-urban 
variables, which provide little information about what has been measured; and 4) the 
type of naturalness under investigation, and whether or not this has been specified. 
These will be briefly explained in turn now.  
1) Terms for Naturalness 
Reading the literature in the area, there seemed to be a plethora of different terms 
used to describe naturalness. For example, Ulrich (1981) used the term “natural”, 
Wells (2000) used “nature”, Purcell and Lamb (1998) used “naturalness”, White and 
Gatersleben (2011) used “greenery”, and Taylor and Hochuli (2017) used 
“greenspace”. There were many more examples of such terms. Whilst using different 
terms is not in itself problematic, one difficulty lies in the inconsistent use of the 
terms. For example, White and Gatersleben (2011) write of “greenery”, “green 
roofs”, “building-integrated vegetation”, and of “natural scenes”. The terms seem to 
be used to refer to the same thing, and yet they are all have slightly different 
meanings. Others have highlighted this issue in the past. Almost 30 years ago, Lamb 
and Purcell (1990) highlighted the research of Ulrich (1986), writing “that the terms 
“nature”, “vegetation”, and “naturalness” are frequently used interchangeably, or in 
ways which do not make clear to what they refer” (p. 334). And yet, in examining 
the literature for the purposes of interpreting the exploratory data of Study A, there 
still appeared to be evidence of this practice in use. Such interchangeable use of 
terms is likely to lead the reader to become confused over the subject of 
examination.  
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2) Definitions of Naturalness 
One way to clarify the subject under investigation is to clearly define the concept 
under investigation. But from our initial examination of the literature, there seemed 
to be a lack of definitions of naturalness, and no clear, obviously agreed-upon 
definition in the field. This meant that whilst many researchers discussed and 
measured the effects of a natural environment or a nature condition, for example, the 
researchers’ understanding of what they meant by these terms was not 
communicated clearly. It seemed, from the descriptions of their conditions, that they 
all meant something slightly different by natural/nature (since they often used 
different environments in their conditions). And yet, many used the same umbrella 
term such as natural, which to the reader, might suggest that they were measuring the 
same concept. 
This lack of clear definitions is another issue which has been highlighted in the past 
but seems to have gone unresolved. Lamb and Purcell, for example, discussed this 
issue in 1990; and nearly thirty years on, it still seems applicable. They suggested 
that “while naturalness is a theoretically and/or practically important concept in all of 
these research areas, the specification of what is meant by naturalness has been 
somewhat fuzzy” (p. 334). They conclude that there is a “…necessity for an 
adequately defined naturalness dimension” (p. 350).  
One reason why there may be no clear definition of naturalness is that researchers in 
the area are unclear as to what constitutes naturalness. This takes us back to the point 
raised earlier, that several aspects of naturalness, such as scent or the seasons, have 
not been systematically examined before. So perhaps, in order to develop a clearer 
definition of naturalness, researchers first need to better understand what constitutes 
the concept. Some have tried to address this gap. For example, Mausner (1996) 
carried out an exploratory study to “uncover underlying themes which comprise 
conceptualization of natural environments” (p. 335). Using interviews in conjunction 
with a picture-sorting task with fourteen participants, they suggested four “meta-
level themes” with several subthemes, “used to identify each setting as natural or not 
natural…: (1) separation of people from nature; (2) assessment of natural elements; 
(3) human impact on nature; and (4) the human place within natural environments” 
(p. 338). Their research begins to unpick the idea of naturalness, but it also has its 
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limitations. Their use of the terms “nature” and “natural” in the meta-themes, for 
example, which in themselves contribute to the definition of the “natural 
environment”, is highly problematic, being a circular definition. The use of pre-
selected magazine images, which were chosen to vary in the level of human impact 
on nature, may also have biased the responses of participants to some degree. And 
the research also utilised a very small sample of participants and is therefore based 
upon a limited range of views. This highlights the need then to carry out more work 
to look at what naturalness is. But researchers still need to communicate what they 
mean by a concept when they examine it in their research, since the lack of a clear 
definition also adds to the confusion of the reader. 
3) Overreliance on Dichotomous Variables 
One way in which naturalness has been operationalised when examining its benefits 
and perceptions, is as a dichotomous variable, with nature pitched against its 
antonym, urban. Laumann et al. (2003), for example, compare “natural” and “urban” 
environments, Berto, Baroni, Zainaghi, and Bettella (2010) “natural” and “built”, 
and Pilotti, Klein, Golem, Piepenbrink, and Kaplan (2015), “nature” and “city”. 
Dichotomous variables have their limitations, however, especially where a variable 
is termed inconsistently and not clearly defined. In such circumstances, interpreting 
what is meant by a term such as natural, relies on the reader’s own understanding of 
that term. The only information that is supplied by the variable’s two categories of 
natural and urban, is that natural is the opposite of urban. In contrast, a measure such 
as that of Matsuoka (2010) of the level of campus vegetation in a landscaped area 
provides much more information. Three variables contribute to this measure: the 
number of trees, the percentage of landscaped area made up of shrubs and 
groundcover, and the percentage made up of mown grass. This gives us much more 
information about the naturalness under examination. 
Dichotomous variables are also highly simplified and take a more reductionist 
approach to classifying an environment. As demonstrated in the literature referenced 
earlier, for example, naturalness can consist of vegetation (e.g. Kuo et al., 1998; Lee 
et al., 2015), birdsong (e.g. Ratcliffe et al., 2016), and marine biota (Cracknell et al., 
2016), to name but a few. We have to ask, therefore, whether it is valid to represent 
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this complex concept with a dichotomous natural-urban variable? This question will 
be returned to over the course of the thesis. 
Others too have expressed concern regarding the use of these dichotomised 
variables. Karmanov and Hamel (2008), for example, wrote that “the representation 
of natural and urban environments as opposites of each other is not in line with the 
realities of, for instance, contemporary Dutch landscape and urban planning” (p. 
116). They point out that some urban inhabitants “are provided with ample access to 
natural elements such as parks and gardens, water, natural light, etc.”, and that “the 
resulting spatial solutions therefore have different degrees of ‘naturalness’ or 
‘urbanity’” (p. 116). Mauser (1996) also argues that “the conceptualization offered in 
existing literature fails to capture the complex web of interrelationships which forms 
the definition of nature” (p. 345-346). The overreliance on dichotomous variables, 
with its reductionist approach and the lack of information they provide, may 
therefore add to the confusion over what naturalness is.  
4) Type of Naturalness Examined 
Lamb and Purcell (1990) distinguish between two types of naturalness: that of 
perceived naturalness and ecological naturalness. Ecological naturalness generally 
refers to the more objective presence of biological organisms in an environment, 
whereas perceived naturalness refers more to the human perceptions of the 
naturalness of an environment. We could not find any clear definitions of perceived 
naturalness in environmental psychology (a limitation in the research), but Lamb and 
Purcell (1990) measured perceived naturalness by asking participants to judge the 
level of naturalness in scenes presented as slides, marking their answer on a line 
from “not at all natural” to “completely natural”. They measured ecological 
naturalness using Specht’s classification of vegetation structure (1970), which looks 
at “height and life-form of the dominant stratum, and projective foliage cover of that 
stratum” (p. 335; Lamb & Purcell, 1990). Lamb and Purcell (1990) found a high 
perceived level of naturalness for “weed invaded forests” and a low perceived 
naturalness level for the ecologically natural heath landscapes; leading them to 
conclude that “ecological naturalness and perceived naturalness are related but not 
equivalent” (p. 350).  
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The two concepts seem to be distinct therefore, with each having a range of different 
outcomes. It seems important for clarity that this distinction therefore be made in the 
literature. But when examining the naturalness literature, it was difficult to identify 
instances of such a distinction, with most referring to naturalness in general. This 
could potentially lead the reader to incorrect conclusions about the study described in 
a paper, and incorrect assumptions about how the findings can be applied. Readers 
may, for example, assume that natural environments are restorative, when it is in fact 
the perceptions of one group of individuals that an environment has high levels of 
naturalness, that is restorative. The lack of explicit information regarding the type of 
naturalness under investigation is therefore likely to add to the confusion 
experienced by the reader when examining the literature.  
 Systematically Examining these Sources of Confusion 
These four possible sources of confusion regarding the operationalisation of 
naturalness within environmental psychology research (the terms, definitions, 
measurement and type of naturalness), were identified anecdotally whilst reading the 
relevant literature for Study A. To establish how big a problem each of these things 
were in the research, it was clear that the prevalence of each would need to be more 
systematically examined. Since the research had been situated within the field of 
environmental psychology, literature from this field would need to be examined. 
This led to the development of an in-depth literature review of the naturalness 
research, and formed the first major work of this thesis, on which the subsequent 
work was based. This review is presented in Chapter 2, along with a more detailed 
examination of these four problems. We next discuss the rationale behind the 
approaches taken in this thesis.  
 My Use of the Term Naturalness 
As discussed earlier, examination of the naturalness literature demonstrated that a 
number of different terms could be used to refer to the concept, including natural 
(e.g. used by MacKerron & Mourato, 2013), nature (e.g. White et al., 2010) and 
naturalness (e.g. Purcell & Lamb, 1998). The terminology used by others will be 
examined in more detail in this and the following chapter, but it is important to 
explain at this point that the term, naturalness, has been chosen as the most 
appropriate for use in this thesis.  
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The idea of nature or the natural environment presented in much of the 
environmental psychology literature (its prevalence is systematically examined later) 
tends to refer to a single, general concept, of the natural environment as a whole. For 
example, Herzog and Chernick (2000) wrote that: “ART proposes that one category 
of highly effective and readily available restorative settings are ordinary natural 
settings such as pleasant back yards, gardens, nature trails, and field/forest settings” 
(p. 29). The term natural is therefore used here to refer to setting type, rather than the 
things that make them natural. As such, the terms natural and nature seemed better 
suited to dichotomous constructs used to refer to a whole environment, with 
nature/natural pitched against its antonym, urban (as by Herzog & Chernick, 2000).  
But the terms, natural or nature, seemed less appropriate in this thesis, given our 
discussion of what elements make a place natural. The term, naturalness, is better 
able to reflect the various elements of the natural environment, as well as being able 
to refer to naturalness as a whole, when needed. Naturalness is a term which can also 
be used to describe different levels of the concept. For example, one could discuss an 
environment with medium levels of naturalness, but it is difficult to refer to a place 
which has a medium amount of natural. For the purposes of this thesis then, it 
seemed that the term “naturalness” would be more appropriate, and it will be used 
throughout. Note, however, that naturalness is not defined explicitly at this point. 
This is because the development of a conceptualisation is the subject of this thesis, 
and it is this that represents my understanding of the term. Please see Figure 4.7 for a 
summary of the concept of perceived naturalness which develops from this research. 
Also note that the terms, natural and nature are used occasionally, when these terms 
are used by participants or other researchers, or when grammatically necessary in 
referring to the environment as a whole. 
It should be explicitly noted that the naturalness we discuss in this thesis, is the 
naturalness of the environment. It refers to both the environment as a whole, and the 
constituents of the environment. This is consistent with the form of naturalness 
commonly examined within environmental psychology, and it guides the 
development of the studies presented later in this thesis. For simplicity, however, and 
because the framing of naturalness within the field of environmental psychology in 
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this thesis implies a focus on the naturalness of the environment, we will use the 
shorter term, “naturalness”.   
 The Need to Examine How Lay People Perceive Naturalness 
As discussed earlier, perceived and ecological naturalness are distinct concepts. 
Ecological naturalness has been examined by those such as Schroeder (1988), who 
recorded the development intensity in an environment “in terms of the density 
(buildings per acre) of various kinds of structures, and in terms of the percentage of 
land area in natural or artificial ground cover" (p. 119-120). It is relatively easy to 
determine that this is measuring ecological naturalness, and as Lamb and Purcell 
(1990) say, “ecological naturalness is relatively well defined” (p. 335). In contrast, 
perceived naturalness is not well defined (and I could find no explicit definition in 
the literature). It is often measured as a single item on a scale from low to high. For 
example, Karmanov and Hamel (2008) utilized a 10-point scale, ranging from “not 
natural at all” to “cannot be more natural” (p. 119). This is much less clearly 
operationalised (a point which I will continue to argue over the course of the next 
chapter), with little understanding of what it is that people are responding to in that 
scene. But in order to better understand the effects of this type of naturalness, we 
first need a clearer conceptualisation of perceived naturalness within the field. 
We next need to consider whose perceptions are being examined in the concept of 
perceived naturalness. There are two main groups of people whose perceptions could 
be examined in such a case: 1) those of lay people; and 2) those of experts. Some 
expert perceptions actually constitute an ecological assessment of the level of 
naturalness. Take, for example, the study carried out by Williams and Cary (2002). 
They used expert ecologists to assess the level of ecological quality of the vegetation 
which they presented to participants. But other expert perceptions, where there are 
no ecological criteria to guide assessment, arguably constitute the perceptions of 
those experts (as in the expert ratings in Kuo, 2001; more details provided in Chapter 
2). There are advantages in measuring expert perceptions, as they may provide a 
more objective and reliable assessment of the level of naturalness. It is also useful to 
examine how people might react to a place which is independently rated as being 
very natural, for example.  
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But it is also very useful to be able to measure the perceptions of lay participants, 
since these are the people we usually use to examine the effects of naturalness on 
restoration, preference and affective quality or affective state. In other words, it is 
their reactions we are interested in, so surely it is of use to determine what they are 
perceiving and how they are reacting to those perceptions, in order for a certain 
outcome to be achieved. This is particularly useful when it comes to applying such 
findings. If, for example, a group of lay people perceive an environment with 
moving water to be more natural than an environment with still water, and it is 
therefore perceived to be more restorative, then this can be used to guide design. In 
such a scenario, where the well-being of the people who visit the environment (i.e. 
lay people) is the focus of the design, it does not actually matter if the level of 
naturalness is objectively higher, only that it appears so. In section 3.1.2 I discuss 
further the need to examine lay perceptions, in light of the in-depth literature review 
in Chapter 2.  
For these reasons then, the research of this thesis will focus on lay perceptions of 
naturalness, generating a conceptualisation of lay perceived naturalness (often 
shortened to perceived naturalness for ease) to address the lack of such a concept in 
environmental psychology research. 
 Summary of Thesis Aims 
The first aim of the thesis (Aim 1) is to more systematically examine the literature on 
naturalness in environmental psychology, focussing on the four possible sources of 
confusion identified earlier. The review will seek principally to examine whether the 
terms for naturalness have been used interchangeably, how naturalness has been 
defined to date, how it has been measured (i.e. are dichotomous variables 
prevalent?), and whether a distinction has been made between the two types of 
naturalness; ecological and perceived naturalness. This forms a review of the way in 
which naturalness has been operationalised to date. 
Based upon the findings of this review, and the earlier finding that several elements 
of naturalness identified by Study A have not been examined in previous research, 
the second aim (Aim 2) is to develop a new conceptualisation of perceived 
naturalness. This conceptualisation will be grounded in the perceptions of lay people, 
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and is intended to form the basis for a new definition, operationalisation and 
measurement of perceived naturalness with future research.  
Given that this new conceptualisation is intended to represent lay perceptions of 
naturalness, the next aim of this thesis (Aim 3) will be to check that the 
conceptualisation can in turn be readily understood by lay people. This is important 
in insuring that the conceptualisation actually represents lay perceptions of 
naturalness. 
The fourth aim (Aim 4) is to examine how the new conceptualisation of naturalness 
is related to the perceived affective and restorative qualities of environments. This 
will help to address the gaps in the research regarding the lack of systematic 
examination of the effects of several elements of naturalness, as well as the many 
newly developed elements of the conceptualisation.  
The results of these final analyses will be used to develop practical recommendations 
for environmental design, with the final aim (Aim 5) being to develop guidelines for 
the creation of more restorative natural environments and those of various affective 
qualities (e.g. exciting, relaxing, or not boring).   
 Overview of Chapters 
Chapter 2 examines how naturalness has been operationalised in environmental 
psychology research to date. This is achieved through an in-depth literature review 
of 95 papers in the three environmental psychology journals; the Journal of 
Environmental Psychology, Environment and Behavior, and Landscape and Urban 
Planning. The findings demonstrate a large and disparate set of terms used to 
describe naturalness, with terms frequently used interchangeably. Naturalness is also 
rarely explicitly defined. There is a heavy reliance on dichotomous variables, often 
nature-urban, and a lack of information as to whether the papers have examined 
perceived naturalness or ecological naturalness. The review highlights the need to 
develop a clear conceptualisation of what people perceive as naturalness, and to 
more clearly operationalise naturalness. This is needed to develop a better definition 
of the concept and advance the field towards a more rigorous examination of the 
effects of constituent elements of lay perceived naturalness. 
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Chapter 3 presents an exploratory study designed to examine how lay people 
perceive naturalness. In this study, a series of open-ended survey questions were 
used to ask people what they believed made a place natural. In using a survey, it was 
possible to put this question to a large and diverse sample of respondents. Three 
samples were selected. The first comprised respondents in the UK, who carried out 
the survey online (n = 462). To examine whether the responses were biased by the 
method of collection, this survey was also administered in a physical, pen and paper 
format to respondents in an area of the UK (n = 186). The final sample was recruited 
online in the US (n = 198). The open-ended questions were analysed using content 
analysis, resulting in a hierarchical theme structure which summarised lay 
perceptions of naturalness. The coding of themes and subthemes into this theme 
structure was verified by a second coder, who coded a subset of 100 surveys. Good 
level of agreement was found between the two coders.  
Chapter 4 presents a study designed to check that the conceptualisation of perceived 
naturalness represented something which could be understood by lay people. A 
closed card sort task, hosted online, was administered to a new sample of lay 
respondents (N = 23). These respondents were asked to digitally sort the subthemes 
as cards into various groups, which represented the main themes. The way in which 
the respondents grouped the subthemes was then examined, to see whether they 
matched up with the way the researcher had organised them in the structure. The 
level of agreement between the researcher and the locations selected by the 
respondents was generally very good, although examination of the level of 
agreement for each subtheme revealed ways in which the structure could be 
improved. Detailed examination of the results guided the renaming and 
reorganisation of the themes and subthemes, thereby improving the levels of 
agreement, and developing a conceptualisation which is likely to be more readily 
understood by lay people. This modified theme structure, with 138 subthemes, was 
utilised in subsequent analyses, which are presented in the following two chapters.  
Chapter 5 serves to evaluate the legitimacy of incorporating the responses of UK 
and US respondents into one combined sample; for the purposes of further analyses 
between the perceptions of naturalness, affective quality, and perceived naturalness 
(carried out in Chapter 6). The UK and US samples had been recruited for the survey 
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in Chapter 3, to garner a range of different views on naturalness. But it was 
important to check that the perceptions of the two samples did not differ greatly if I 
was to be able to analyse their responses together, as I had hoped. The results of a 
series of chi-square tests of association on the themes and subthemes of the new 
conceptualisation of naturalness are therefore reported in this chapter. They show 
that whilst there are significant associations between the themes and subthemes 
mentioned by respondents and their country of residence, there are more similarities 
than differences in responses. In addition, the effect sizes of the significant 
associations are very small in size, suggesting that the differences in perceptions are 
not large ones. This suggests that it is acceptable to combine the two samples, with 
further analyses being carried out on this larger range of perceptions.  
Chapter 6 explores the way in which the themes and subthemes are related to two 
psychological constructs commonly associated with naturalness in environmental 
psychology research: perceived restoration and affective qualities. Firstly, 
naturalness in general is shown to be both perceived as restorative and affectively 
positive; in line with previous research. The results of Mann-Whitney analyses 
between the presence of each of the themes/subthemes and a series of positive and 
negative affective qualities are then presented: Relaxing, Pleasant, Exciting, Boring, 
Displeasing and Stressful. This is followed by a similar analysis of the associations 
between the themes/subthemes and perceived restoration. The analyses reveal 
several themes which occur more frequently in more (as well in in less) restorative 
environments, and those high in certain affective qualities. Several of these are in 
line with existing literature in the area, whilst other results serve to extend this 
research into new areas. The effect sizes are generally small however, which may be 
due to the propensity of respondents to perceive all natural environments in a 
positive and highly restorative way. In light of this, and in order to unpick the 
association between the naturalness themes and perceived restoration further, we 
compare the perceptions of respondents asked to imagine either a restorative natural 
environment or a natural environment in general. The findings add weight to the 
earlier associations, having slightly stronger effect sizes.  
Chapter 7 presents a summary and discussion of the findings of Chapters 2 to 6, and 
relates these findings to previous work in the area. The implications of findings in 
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relation to theory and the methods employed in naturalness research are also 
discussed, as well as practical implications and avenues for future research. In 
particular, we discuss how the new conceptualisation of lay perceived naturalness, 
which has been developed over the course of this thesis, serves to identify elements 
of naturalness which have not previously been explicitly examined. This helps to 
extend the current conceptualisation of naturalness into new areas and suggest 
elements for future research. We also discuss how the conceptualisation challenges 
the nature-urban dichotomy, with particular reference to the presence of humans, 
their influence, and their things, as part of the concept of naturalness for some 
respondents. Practical recommendations for environmental design are also made 
based on the associations between the various themes/subthemes of naturalness, 
affective quality, and perceived restoration. We suggest, for example, what elements 
might be included to make an environment more exciting. Finally, the limitations of 
the work are discussed, along with a short summary of the major findings, 
arguments, and implications of the work.  
  
Perceptions of Naturalness 
 
Emma Victoria White Page 34 of 440 University of Surrey 
 
2. The Operationalisation of Naturalness within 
Environmental Psychology Research 
 Introduction 
With an increasing understanding of the benefits and perceptions of naturalness, 
there is also an increasing requirement for a more rigorous interrogation of the way 
in which the concept is operationalised for research. Hagerhall, Purcell, and Taylor 
(2004), for example, ask what “…is meant by naturalness? This has variously been 
associated with the presence of vegetation and how dominant it is in a scene or with 
the extent of human-induced change in a scene” (p. 247). Similarly, Lamb and 
Purcell (1990) suggest that “the specification of what is meant by naturalness has 
been somewhat fuzzy… [being] equated with vegetation presence and proportion in 
scenes, or in some instances with other natural elements (e.g. water, rock etc.) or 
simply the absence of man-made interventions” (p. 334). In line with these 
comments, difficulties were encountered in the interpretation and synthesis of the 
naturalness research when interpreting the findings of Study A. In Chapter 1, I 
suggested four possible sources of confusion over how naturalness is operationalised 
in the research: in the terms and definitions used, in the use of dichotomous 
variables, and in the lack of distinction between perceived and ecological 
naturalness. This chapter begins with a more detailed examination of these potential 
problems, which are discussed in relation to similar observations and research 
conducted in the past. Each of the four sources of confusion will be examined in 
turn.  
1) Terms for Naturalness 
In the previous chapter, I suggested that a number of different terms were used to 
refer to naturalness, leading to confusion over what is actually being examined. This 
interchangeable use of different terms to refer to the same thing has been commented 
on previously. For example, Lamb and Purcell (1990) wrote that: 
In a recent review of the research relating vegetation in landscapes to human 
response (Ulrich, 1986), this author shows that the terms ‘nature’, 
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‘vegetation’, and ‘naturalness’ are frequently used interchangeably, or in 
ways which do not make clear to what they refer (p.334). 
But the use of terms in this area has not previously been systematically examined (it 
was not examined in Ulrich, 1986) and these comments were made some time ago, 
so it is possible that the language used in the field has changed since then. This 
highlights the need to examine the terms used to describe naturalness, and to suggest 
whether they are used interchangeably.  
A similar task was undertaken by Taylor and Hochuli (2017) in their paper, Defining 
greenspace: Multiple uses across multiple disciplines. They examined the terms used 
in 125 journal articles, identifying key and secondary terms used to refer to 
greenspace. The authors found that a number of different terms were used in the 
articles, including “greenspace”, “green-space”, “green areas”, “garden”, “urban 
forest”, “greenery”, “green belt”, “nature” and “blue space”, to name but a few. They 
noted that “in some instances, papers used both formatting of the terms ‘greenspace’ 
and ‘green space’; for example, ‘green space’ might be the keyword, but throughout 
the paper ‘greenspace’ is used”. They also found that “a range of adjectives qualified 
the term, such as ‘urban greenspace’, ‘public greenspace’, ‘open greenspace’ and one 
paper used the phrase ‘productive urban greenspace’” (p. 28). This does suggest that 
a large number of different terms were used interchangeably in the examined 
research.  
But the review by Taylor and Hochuli (2017) was focussed on greenspace, not 
naturalness, meaning that it cannot tell us how naturalness has been operationalised; 
only the part of naturalness which refers to vegetation. In addition, the use of the 
term greenspace tends to place the emphasis more on the environment as a whole 
rather than its constituents. This fits in more with the idea of a dichotomisation, 
excludes other naturalness research, and is less useful in our discussion of what 
constitutes naturalness. Take, for example, some of the terms which Taylor and 
Hochuli (2017) included in their analysis: “urban green space”; “green areas”; 
“public greenspace”; “garden”; “water bodies” and “blue space”. These all refer to 
the environment as a whole, excluding the constituents. But some papers refer to 
elements such as greenery as naturalness. Take for example this statement by White 
and Gatersleben (2011):  
Perceptions of Naturalness 
 
Emma Victoria White Page 36 of 440 University of Surrey 
 
The integration of nature in to urban areas can also improve perceptions of 
that area; Van den Berg, Hartig, and Staats (2007) suggest that greenery may 
be particularly desired within the urban environment since it has restorative 
properties that appear to combat stressors such as noise and crowding (p. 89). 
By excluding those that refer to such elements as naturalness, we miss out on their 
conceptualisation of naturalness. A more comprehensive review of naturalness 
should therefore also include any element referred to as natural or naturalness: 
potentially terms such as vegetation, water, and birdsong (based on the previous 
research discussed in Chapter 1). By also examining which terms are used most 
frequently, this serves as an indicator of the most accepted terms used within the 
field. 
In focussing their review on greenspace, the recommendations of Taylor and Hochuli 
(2017) are also less relevant to our discussion of naturalness. They write that: “we 
recommend that greenspace is used as well as or instead of other terms that involve 
either of the identified interpretations found; that is, greenspace as natural areas or 
urban vegetation” (p. 32). But using the term greenspace in the place of natural 
would not be appropriate in our area of work. There is potential, therefore, to explore 
the terms used within the broader concept of naturalness. The focus of Taylor and 
Hochuli’s review also examined papers from fields other than environmental 
psychology, with the authors including research from biology and ecology, amongst 
that of other fields. A review more focussed on the research of environmental 
psychology would have the advantage of producing more applicable findings and 
recommendations for this field.  
It would also be useful for a review of naturalness to examine the terms used at the 
opposite end of the scale: those for no or low naturalness. This is something which 
has not, to our knowledge, been systematically done before. Yet, for many 
researchers, the urban, built, or other elements of humanness seem integral to their 
operationalisation of naturalness. For example, Matsuoka (2010) used a 5-point scale 
for the level of naturalness, with the points being (from 0 to 5): “no view”; “all 
built”’ “mostly built”; “mostly natural”; and “all natural”. And Mayer, Frantz, 
Bruehlman-Senecal, & Dolliver (2009) used three environmental conditions: “actual 
nature vs. virtual nature vs. virtual urban” (p. 622). It was important then that the 
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present review, which sought to understand what researchers mean by naturalness, 
should also include an examination of the terms used at this other end of the 
spectrum.  
2) Definitions of Naturalness 
In Chapter 1, I also suggested that the ambiguity regarding what constitutes 
naturalness may be partly due to inadequate definitions of the concept in the 
research. Providing a definition is vital in clearly communicating the concept under 
investigation to the reader, and the need for adequate definitions increases when the 
terms used to refer to a concept are used inconsistently. Murk (2013) highlights the 
central importance of providing a clear definition when writing about the concept of 
self-esteem: 
Different definitions lead to different types of theories, research findings, and 
practical applications… Today the result of not paying sufficient attention to 
the types of definitions available manifests itself in at least three unfortunate 
ways: confusion about what is meant by self-esteem, unsubstantiated claims 
made about practices aimed at increasing self-esteem, and exaggerated 
criticisms questioning the importance of self-esteem (p. 2). 
According to this assertion then, a poorly defined concept is not only likely to lead to 
confusion, but will consequently affect the state of the field as a whole. It is 
important then that any deficiencies in the definitions be identified and addressed.  
3) Overreliance on Dichotomous Variables 
Our initial examination of the literature suggested that many studies operationalise 
naturalness as a dichotomous variable, with natural (or a synonym) pitched against 
its antonym, urban. But this dichotomy has limitations. Karmanov and Hamel (2008) 
suggested that comparing urban industrial areas to natural environments is “a rather 
artificial way of demonstrating nature’s restorative power” (p. 116). Velarde, Fry, 
and Tveit (2007) conducted a review of the types of landscape used in environmental 
psychology research, finding that:  
The majority of studies used only two categories (e.g., exposure to natural 
landscape versus urban or comparing landscape view versus no view). Less 
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than 25% of the studies applied subcategories of natural and urban. These 
coarse categories clearly fail to reflect the vast variety of landscapes and 
landscape elements that are important in defining the character of “natural” 
or “urban” landscapes. Even though there was a wide range of landscape 
elements used in the reviewed studies, they still provide us with little 
information about which landscape elements have contributed most to the 
reported health effects (p. 208). 
The next aim of the present review was to determine whether these findings would 
be replicated with naturalness in general, beyond the focus on both the landscape 
and health effects studied by Velarde et al. (2007). It was also of interest to see 
whether a similar pattern would be observed more than ten years after their review. 
4) Type of Naturalness Examined 
Of final interest to the present review, was the type of naturalness measured in each 
paper. Lamb and Purcell (1990) identified and compared two different types of 
naturalness; perceived naturalness and ecological naturalness. They suggested that 
ecological naturalness is more clearly defined, but they do not provide a clear 
definition for perceived naturalness itself. They do suggest by their measures, 
however, that ecological naturalness refers to the more objective presence of 
biological organisms in an environment, whereas perceived naturalness refers more 
to the human perceptions of the naturalness of an environment (see Chapter 1 for 
details of the measures).  
The two concepts may perhaps be better understood by examining similar 
distinctions in other areas. For example, the distinction echoes that made by the 
European Commission (2013) between the anthropocentric (perceived) and a 
biocentric (ecological) concepts of “wilderness”, as discussed in Müller, Bøcher and 
Svenning (2015). Müller et al. (2015) define ecological wilderness as “…a pristine 
landscape without human influence, where natural, primary ecosystems are intact 
and nature or natural processes shape the environment” (p. 91). On the other hand, 
they suggest that perceived wilderness is “a psychological concept”, writing that: 
A landscape can be perceived as wilderness because of certain key features, 
e.g., overwhelming scenery, the difficulty to access or the lack of signs of 
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human civilisation (Aplet, Thomson, & Wilbert, 2000). Each person will 
evaluate these features in an individual way, depending on the cultural 
background, way of living, experiences and preferences leading to an 
individual wilderness perception (Flanagan & Anderson, 2008) (p. 91). 
For the purposes of this review, perceived naturalness was therefore taken to refer to 
a subjective perception of naturalness; a psychological concept. Ecological 
naturalness was understood to be a measure of the objective level of naturalness, 
which generally refers to the degree of presence of living organisms, such as 
biodiversity. This was also informed by the Cambridge Dictionary definition of 
ecological as “relating to ecology (= the relationship between living things and their 
environment) or the environment” (Cambridge University Press, 2018).  
 Aims of the Literature Review 
This chapter sought to address Aim 1 of the thesis, as stated in section 1.9. 
Therefore, the present review sought to systematically examine the extent of the four 
possible sources of confusion in the operationalisation of naturalness in the 
environmental psychology literature, with four aims to address these in turn: 
1) To examine which terms are used most frequently to refer to both naturalness 
and low/no naturalness, and to indicate whether these are used interchangeably; 
2) To determine if and how naturalness has been defined; 
3) To determine the measurement level used in measures of naturalness and the 
prevalence of dichotomous variables; 
4) To determine what type of naturalness has been measured; perceived or 
ecological. 
In addition, the review sought to understand more about where and when the 
research on naturalness was carried out, how it might have changed over time, and 
the main foci of research. This would help to increase our understanding of the 
context in which naturalness has been operationalised in the research.  
Please note that the focus of the review was on how it was operationalised for 
research. This meant that I was able not only to look at how naturalness was defined 
for the purposes of research, but how it was measured. This was important as I felt 
that the way it was measured provided an indication of how researchers viewed and 
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represented the concept. It also permitted an examination of the level of variables 
used in research, thereby allowing me to confirm or refute suggestions of an 
overreliance on dichotomous variables. Given the focus on the operationalisation of 
the concept for research, only quantitative papers could be included in the present 
review. 
 Research Questions 
Based on an examination of the previous literature and the above aims, the analyses 
sought to address the following research questions (divided according to area of 
examination, including the four aims): 
Context for the Research 
1) Which environmental psychology journals have published the most naturalness 
research? 
2) How has the number of naturalness publications changed over time? 
3) Where have the majority of naturalness studies been conducted? 
4) What outcome/dependent variables are most often examined in environmental 
psychology naturalness research? 
Terms Used to Refer to Naturalness 
5) How many key terms do researchers use to refer to naturalness and low/no 
naturalness? 
6) Do researchers use terms interchangeably to refer to naturalness and low/no 
naturalness? 
7) What are the most frequently used terms for naturalness and low/no naturalness? 
Definitions of Naturalness 
8) Is naturalness defined in each of the papers? 
9) If so, how clearly is naturalness defined? 
10) And, what elements form the naturalness definitions (this tells us what the 
authors take to constitute naturalness)?  
Measurement of Naturalness 
11) What levels of measurement have been used in the measures of naturalness 
(dichotomous, multiple categories, ordinal, interval, or ratio)? 
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12) Based on this, how common are dichotomous measures of naturalness? 
13) How has the use of dichotomous variables changed over time? Has their use 
declined with time, in line with recommendations from researchers such 
Karmanov and Hamel (2008) and Velarde et al. (2007)? 
Type of Naturalness 
14) Do authors state that they are measuring perceived or ecological naturalness? 
15) Is ecological or perceived naturalness more frequently examined? 
Each of these research questions will be addressed in turn in the Results section.  
 Approaches Taken in the Review 
Having discussed the four areas of foci for the literature review and the research 
questions designed to address them, we look now at the approaches taken for the 
review. 
Outcome variables in environmental psychology research 
As explained earlier (see section 2.1), the review will focus on the research of 
environmental psychology; creating a more tailored view of the state of the field and 
permitting specific recommendations to be made for research in the area. Given that 
the focus of the work in Study A and much of the examined literature referred to so 
far was on the links between naturalness and restoration, preference, or affective 
quality/state, the present review will focus on studies which examined these as 
dependent or outcome variables. In order to focus the review, I did not include other 
measures of health or well-being. 
Choosing search terms 
To carry out a review of the naturalness papers, it was first necessary to develop a 
list of search terms, so that these could be used to identify papers in the selected 
journals. We accept that this is a limitation of the present review, given that the 
terms identified from the selected papers are guided by the terms initially used to 
identify those papers. But it was a necessary step in identifying papers relevant to the 
subject of this thesis. Taylor and Hochuli (2017) followed a similar procedure, 
writing that:  
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We decided to draw from papers returned by a “greenspace” search because 
a) the search results represent a sample of both uses of the term 
(“greenspace” and “green space”), b) the search was less likely to return 
results not relevant to the intentions of our study (for example, about spaces 
that are green in colour or described as ‘green’ in an environmental sense), c) 
the compound reflects the use of the lexicalized term that is most likely to be 
intended (p. 27). 
For the review on naturalness, I decided to include a slightly larger set of search 
terms than Taylor and Hochuli (2017) did in their examination of greenspace, to 
ensure that more of the relevant research related to this broader concept was 
included. In identifying search terms for the present literature review then, I began 
by searching for papers which used the terms natural, nature and naturalness. These 
terms were chosen based on the examination of literature for Study A, with their use 
in other research being mentioned in Chapter 1. The searching of these terms was 
achieved with the use of a wildcard character in form of natur*; which would also 
serve to identify other naturalness-related terms which had not been anticipated at 
that time, as well as the terms, perceived naturalness and ecological naturalness. 
This initial search also identified papers using terms such as actual nature (e.g. 
Brooks, Ottley, Arbuthnott, & Sevigny, 2017), naturalistic (e.g. Clay & Smidt, 
2004), and urban nature (e.g. Herzog, 1989), amongst others.  
Examining the titles, abstracts and key words of these papers, other terms came to 
light, which were also used to refer to naturalness. Such terms included greenery 
(e.g. White & Gatersleben, 2011), and green (e.g. Tyrväinen et al., 2014). Examining 
the main text of these papers, other terms such as greener (e.g. Carrus et al., 2015) 
and greening (e.g. Kelz, Evans, & Röderer, 2015) were identified. This suggested the 
need to conduct a wildcard search of green*, to identify papers with further related 
terms. Examination of the titles, abstracts and key words of papers which used these 
terms served in turn to identify vegetation as another key term. Variations of this 
term were used, including vegetated and vegetative (e.g. Kenwick, Shammin, & 
Sullivan, 2009), again highlighting the need to use a wildcard character in the search 
of these terms. Examination of the main text of the papers which had been identified 
using the wildcard variations of these three terms (natur*, green* and veg*) showed 
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that they in turn used a variety of terms, and that a large amount of relevant literature 
could be identified with these search terms; suggesting that they were suitable search 
terms. One final term which came up in examination of the main text of such papers, 
but which was perhaps less well represented by the above terms, was that of wild 
(e.g. Kaplan, 2007). Similar terms included wildness (e.g. Zheng, Zhang, & Chen, 
2011) and wilder (e.g. Kaplan, 2007), suggesting that wild* should be used as a term 
search. The four search terms to be used to search for naturalness were therefore: 
natur*, green*, veg*, and wild*. 
It was mentioned earlier that the review would also look at the terms for no/low 
naturalness (see discussion of terms in section 2.2). It should be noted that these 
terms were not included in the literature search, since terms for low/no naturalness 
always seemed to appear alongside those of naturalness in the papers (if they did at 
all), and the relevant papers would therefore be identified by the naturalness terms.  
The examination of terms  
One of the limiting factors of the review by Taylor and Hochuli (2017), as discussed 
earlier, was that it only included terms used for the environment as a whole, 
excluding those of its constituent elements. Given the propensity of many 
researchers to use terms such as vegetation in reference to naturalness (e.g. White & 
Gatersleben, 2011), it seems that excluding such elements provides a rather limited 
picture of the terms used in the field. In addressing the first aim of the study, to 
identify the terms for naturalness and low/no naturalness (distinct from the search 
terms), the present review therefore included any terms for naturalness or its 
constituents where the authors of those papers have used them to refer to naturalness.  
It should be noted, however, that some papers in the examined journals have 
focussed their research on elements which other researchers may consider to be 
natural elements, such as sunlight, without referring to them as a natural element. An 
example is the paper by de Abreu-Harbich, Labaki, and Matzarakis (2015), who 
examine sunlight as part of their work into solar comfort. This is a different area of 
research and sunlight is considered a factor in comfort, rather than an element of 
naturalness which may affect well-being. Such work is not relevant to the focus of 
the present review and was not included. For a similar reason, research relating to 
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natural products, rather than natural environments or elements within an 
environment, was not included.  
Focussing on papers which measured or manipulated the level of naturalness 
Given that the focus of Aim 3 of the review was to look at how naturalness was 
measured, only papers explicitly measuring or manipulating the level of naturalness 
were included in the research. Papers which examined other facets of the concept of 
naturalness were not included. For example, the paper by Nordh, Evensen, & Skår 
(2017), which qualitatively examined perceptions of a cemetery, which the authors 
refer to as a potentially restorative green space, was not included. Such restrictions 
were important in focussing the review to answer the specified research questions.  
 Method  
The method employed for the literature review was based on that suggested by 
Pickering and Byrne (2014). Papers were selected from three environmental 
psychology journals: Journal of Environmental Psychology (JEP), Environment and 
Behavior (EB), and Landscape and Urban Planning (LUP). JEP and EB were 
chosen as the two main environmental psychology journals, in which many papers 
examining the health benefits and experiences of naturalness appear. Upon 
examination of the most relevant papers in these journals, it became clear that many 
of these papers in turn referenced papers in LUP; suggesting that it too published a 
good proportion of relevant research. The three journals were therefore chosen as the 
focus for the review.  
The review focussed on original research articles which examined the effects of 
different levels of naturalness on three main dimensions: 1) restoration (both stress 
and attention); 2) preference; and 3) affective quality (perceived in the environment) 
or affective state (emotional response of the participant). The level of naturalness had 
to therefore constitute a key independent variable for a paper to be included, and at 
least one of the aforementioned dimensions to form the dependent variable(s). This 
reflected the idea that the independent variable of naturalness had been measured or 
manipulated in some systematic, a-priori way, with the researchers examining the 
impact upon one of the outcome variables (restoration, preference, or affective 
quality/state) in relation to the environments presented to participants. 
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 Literature Search 
Boolean searches for relevant terms in the titles and abstracts of papers were 
conducted in November 2016 and updated in June 2018 via the websites of the three 
journals. The search was conducted on all published papers (excluding articles in 
press) which had been digitised at that time: JEP (1981-2018; entire publication 
period); EB (1969-2018; entire publication period); and LUP (1986-2018; from 
volume 13). The search terms for naturalness (see Table 2.1) were based upon those 
described in the introduction. There were two groups of search terms used; those 
relating to the concept of naturalness and those relating to the three psychological 
outcome variables mentioned earlier. Each of the terms within these groups were 
added on an “OR” basis, and the two groups related to each other using “AND” (see 
Table 2.1 for details). Wildcard characters were used to allow for grammatical 
variation within the search terms. However, the search engine for JEP and LUP did 
not permit wildcards during 2018, and so the following terms were entered in the 
search for the period 2016-2018: Nature, Natural, Wild, Green, Vegetation, 
Preference, Affect, Restoration. 
 
Table 2.1 Search terms used to identify papers 
Variable Type Search Terms 
Dependent Variables 
(Naturalness) 
Natur* (i.e. including nature, natural, naturalness, etc.) 
Green* (i.e. green, greenery, greening, greenspace, etc.) 
Veg* (i.e. vegetation, vegetated, etc.) 
Wild* (i.e. wild, wilderness, etc.) 
Outcome Variables Preference 
Affect* (i.e. affect, affective, etc.) 
Restorat* (i.e. restorative, restoration, etc.) 
 
 Inclusion Criteria 
Based upon the research questions and stated approaches to the literature review, a 
set of inclusion criteria were developed to further refine the papers identified during 
the search. Any papers which did not meet all these criteria were excluded from 
analysis. The inclusion criteria were as follows: 
• Only papers examining the outcome variables of restoration (stress or attention), 
preference and affective quality/state were included. 
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• Papers looking at the effects or perceptions of different types of natural 
environment or elements were only included if they specifically manipulated or 
measured the level of naturalness or its constituents as key variables. Papers 
which did this as an aside to the main research question, without explicitly 
mentioning the potential effects of naturalness, and without offering a clear 
hypothesis pertaining to the relationship between naturalness and the key 
variables, were excluded.  
• Papers examining both naturalness in general and specific elements of 
naturalness were included, but only where those elements were identified as 
constituting or contributing to naturalness level. For example, Zube, Pitt & Evans 
(1983) discussed the relationship between water and scenic value. But they did 
not refer to water as a natural element, even tacitly. It was measured separately 
from the level of “naturalism” examined in their research (a term which caused it 
to be included in the search results), and the two were not related at any point 
during the analysis. Since the measure of naturalism also did not relate to any of 
the outcome variables listed above, this paper was deemed as not relevant to the 
current review and was therefore excluded.  
 Applying the Criteria: The Selection Process 
A total of 792 papers were identified by the search (see Table 2.2), but not all of 
these fulfilled the inclusion criteria. To filter the papers, those not relevant to the 
review were removed, and those that fulfilled the criteria, retained. Papers were 
selected over the course of a two-stage process (see Figure 2.1).  
The first stage after the search involved examination of the title and abstract of each 
paper, to determine whether the research was indeed situated within the field of 
environmental psychology and was likely to meet the inclusion criteria. This was an 
important first step, since a number of those identified in the initial search actually 
related to the fields of biology, ecology, and landscape planning. Such papers were 
excluded from the analysis. Any papers examining something other than naturalness, 
as described over the course of this chapter, were also excluded at this stage. For 
example, the following paper was removed at this stage, as its title indicated it was 
examining a topic outside of the field of environmental psychology and did not meet 
the inclusion criteria: “Black bear recolonization patterns in a human-dominated 
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landscape vary based on housing: New insights from spatially explicit density 
models” (Evans, Rittenhouse, Hawley, & Rego, 2017). However, the following 
paper had a title which suggested it may meet the inclusion criteria: “Walking in 
“wild” and “tended” urban forests: The impact on psychological well-being” 
(Martens, Gutscher, & Bauer, 2011). The abstract was therefore examined to see if it 
did indeed meet the inclusion criteria. This revealed that the measure of “well-being” 
included an examination of affect; one of the requirements for inclusion. But it was 
unclear whether “wild” and “tended” were considered to represent different levels of 
naturalness (another inclusion criterion). Only with examination of the method 
section could I be sure that it met all of the stated criteria. This paper was therefore 
selected for further scrutiny at Stage II of the selection process. 
The majority of papers (n = 624) were removed at Stage I, with their titles and 
abstracts indicating that they were examining a different subject to that stated in the 
inclusion criteria. The next stage involved further scrutiny of those papers remaining 
after the filtering process in Stage I (n = 168), through examination of their full text, 
to see if they met all the inclusion criteria. This stage took place over several rounds, 
with those most obviously failing to meet the criteria removed first, and those which 
required a more detailed examination of their contents given more thorough 
consideration later. For example, the paper “Bird sounds and their contributions to 
perceived attention restoration and stress recovery” (Ratcliffe, Gatersleben, and 
Sowden, 2013) appeared to meet the criteria in examination of the abstract during 
Stage I: It looked at birdsong as a natural element, and it examined affective 
appraisals and restoration. But examination of the method section showed that the 
level of naturalness was not measured or manipulated, and so the paper did not meet 
this inclusion criterion and it was excluded in Stage II. A total of 95 papers remained 
at the end of this stage and were included in the analysis (see Table 2.2). A list of the 
papers reviewed is presented in Appendix A.  
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Figure 2.1 Two-stage selection process for inclusion of papers in review 
 
Table 2.2 Number of papers retained at each stage of filtration 
Journal No. Identified by Search 
No. Remaining After 
Stage I 
No. Remaining After 
Stage II (Reviewed) 
JEP 152 56 49 
LUP 511 80 23 
EB 129 32 23 
Total 792 168 95 
 Criteria for the Selection of Naturalness and Low/no Naturalness Terms 
Once the papers were selected, criteria were also established for the examination of 
naturalness and low/no naturalness terms, for the purposes of answering Aim 1: 
• Terms were taken to be: “a word or phrase used to describe a thing or to express 
a concept, especially in a particular kind of language or branch of study” (Oxford 
University Press, 2018). 
• Only terms used by the authors to describe their own research were included, not 
those used in relation to the work of others. This approach was taken to avoid the 
repetition of terms used by others, which are referred to in literature reviews and 
Search results
Stage I: Filter by 
title and abstract
Stage II: Filter by 
full text
Remaining papers 
included in review
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discussion sections. Instead, the aim was to focus on those terms which the 
authors had chosen to represent naturalness in their own work. 
• Terms used for naturalness in general and natural elements, where they were 
presented as either constituting or contributing to naturalness, were included. 
This includes instances where the name for an environment was used as a proxy 
for naturalness. For example, Staats and Hartig (2004) use “forest” as their high 
naturalness condition and refer interchangeably to their study environment as 
“natural” and as “forest”. 
• Key terms were recorded, rather than all of the terms used in the research. This 
step was taken because initial examination of the papers showed that a large 
number of different terms were used by the authors in relation to their work; the 
data from which was very difficult to manage. By focussing on key terms, the 
resulting list is arguably more representative of the terms which authors use to 
refer to their own work, compared with the inclusion of those used once or twice 
in a passing remark: better reflecting the authors’ use of language and the 
meaning this conveyed. Key terms were identified as those used in definitions, in 
the abstract, listed as key words in the papers, in summaries of findings, and in 
the discussion, or were simply used frequently in relation to their own work.  
• It was initially the aim to identify all the key terms, according to the criteria 
above. But after the first search, it was clear that a few papers used a very large 
number of different terms to describe their study conditions, where there were 
lots of conditions or sub-conditions. For example, Kaplan (2001) used the 
following terms for their very specific environmental conditions: “trees”, “a 
park”, “large mowed area”, “farmland, fields”, “stream, river, pond”, “houses”, 
“sidewalk”, “busy street”, and “quiet street”. In such cases, these terms referred 
to very specific environment types and it was felt that these did not represent the 
terms for naturalness as they had been identified in the other papers. In response, 
only the superordinate categories or the terms used to refer to such places, were 
recorded. Another example is White et al. (2013), who examined “four main 
types of natural environments: a) parks and open spaces in towns and cities, b) 
the countryside, c) seaside resorts and towns and d) open coastline, including 
beaches and cliffs, as well as 16 more specific environments within these broad 
categories (e.g., playing fields, allotments, farmland, country parks, beaches and 
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rivers)” (p. 43). The individual conditions in this example were not recorded, but 
the superordinate terms that referred to them, such as “natural”, were included. 
• Terms included in descriptions of a study condition or variable were also 
excluded, since these were not considered to use key terms. For example, Hartig 
et al. (2003) wrote that: “the natural environment was the Audubon Society’s 
Starr Ranch Sanctuary, a 4000 acre vegetation and wildlife preserve in a canyon 
of the Santa Ana mountains adjacent to Cleveland National Forest and Caspers 
Regional Wilderness Park” (p. 111). The terms “vegetation”, “wildlife” and 
“wilderness” were not recorded in this instance.  
• Only those words considered as terms in their own right were included. Those 
which were considered more as separate words were not included together. For 
example, the word “natural” was often followed by a specific environment type 
or feature, such as “elements” (e.g. Bagot, Allen, & Toukhsati, 2015), “settings” 
(e.g. Barnhart, Perkins, & Fitzsimonds, 1998), “landscape” (e.g. Benfield, Bell, 
Troup, & Soderstrom, 2010), or “environment” (e.g. Staats & Hartig, 2004). 
Only the term “natural” was included in such circumstances.  
These criteria for the selection of terms for naturalness and low/no naturalness were 
required to draw a clear inclusion/exclusion line and focus the list of terms 
developed to address the first aim of the review. But as with any analysis of this 
kind, there were some grey areas on either side of the line which required a 
subjective decision to be made by the researcher; especially when deciding whether a 
term was a key one, to be included, or a secondary one, to be excluded. For example, 
Wells (2000) uses the term “greener” only twice in relation to their own work. These 
terms were used in the results section and not in the key areas identified in the 
inclusion criteria; such as the paper title, abstract or key words. And yet, one 
instance of this term is used in a sub-heading in the results section, and so it seems to 
convey an important aspect of their naturalness concept. It was therefore included as 
a key term.  
 Results  
Following the selection of papers, data relating to the definitions, measures and types 
of naturalness was manually abstracted from each paper into IBM SPSS Statistics 
(versions 19-25), where subsequent analyses were conducted. The terms used in the 
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papers were abstracted to and analysed in Microsoft Excel (versions 14.0-16.0), 
where any duplications were easily removed, and a final list generated. The results 
will now be presented according to the research questions specified earlier, and 
grouped as in the Introduction. 
 Context of the Reviewed Research 
Which environmental psychology journals have published the most naturalness 
research? 
Figure 2.2 shows that the majority of selected papers originated from JEP, with 
around a quarter each from EB and LUP. 
 
Figure 2.2 Percentage of papers from each journal 
How has the number of naturalness publications changed over time? 
Figure 2.3 shows the number of selected publications across all journals from 1969 
(from first publication in JEP) to 2017. This could also be reflective of a general 
increase in publications by the journals over time, but still shows an increase in 
material relating to naturalness within the field. Note that data for the year 2018 was 
not included, given that the review was conducted mid-way through this year. It 
shows a general increase in the number of publications over the time period, 
although there were fluctuations, with a peak in publications in 2015, and a drop 
after this point.  
51.6%
24.2%
24.2%
JEP EB LUP
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Figure 2.3 Number of reviewed papers by year of publication 
 
Where were the majority of naturalness studies conducted? 
Figure 2.4 summarises the continents on which the studies under review were carried 
out. This was determined by examination of the method section/s in each paper. Note 
that where multiple studies were carried out, they may have been conducted in 
multiple continents: each instance was included in the figure. The majority of 
research was conducted in Europe (n = 45), followed by North America (n = 44), 
with a few studies carried out in Australia (n = 5) and Asia (n = 4), and no research 
carried out in either Africa or South America (see Figure 2.4). This suggests that the 
naturalness examined was largely that of Europe and North America. 
 
 
Figure 2.4 Continents in which the studies were conducted 
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What outcome/dependent variables were most often examined? 
Figure 2.5 presents the frequency of papers utilising the outcome or dependent 
variables (depending on whether it was an experimental study or not) of restoration, 
preference, or affective quality/state. Note that some papers had more than one of 
these outcome/dependent variables, with each one counted, resulting in more 
outcomes than the 95 papers. The majority of papers examined restoration as an 
outcome/dependent variable, followed by preference, and a smaller number 
examining affective quality/state. 
 
Figure 2.5 Outcome/dependent variables examined by the papers 
 Terms Used to Refer to Naturalness 
How many key terms do researchers use to refer to naturalness? 
Based on the criteria for the identification of terms for naturalness (see section 
2.3.4), 152 terms used to describe naturalness were identified in the 95 papers. These 
are listed in Table 2.3, along with the number of papers which used each term. The 
terms have been grouped according to the aspect of naturalness which they relate to, 
with groups for: Naturalness, Wilderness, Greenness, Outdoors, Indoors, Ruralness, 
Blueness, Biodiversity, Auditory Naturalness, Unmanicured, Vegetated Buildings, 
Substrates, and Mountains.  
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Do researchers use terms interchangeably to refer to naturalness? 
The mean number of key terms for naturalness used by each paper was 6.09 (SD = 
3.26), and the median 6 (IQR = 5.00). Only one paper used one key term for 
naturalness (Monti et al., 2012); that of “natural”. The largest number of key terms 
used was 14 (see Figure 2.6). This demonstrates that the norm within the field is for 
the use of multiple different terms to describe naturalness. In some instances, this is 
simply due to the examination of different types or aspects of naturalness. But in 
many cases, terms were used interchangeably while referring to the same thing; as 
noted by Ulrich (1986) and Lamb and Purcell (1990), and consistent with the 
findings of Taylor and Hochuli (2017) on greenspace. For example, Qui, Lindberg, 
and Nielsen (2013) interchangeably use the terms “biodiversity”, “ecologically rich”, 
“biologically rich”, “ecological”, “perceived species richness”, “perceived 
biodiversity”, and “species richness”. Some of these terms are evident in their 
abstract, part of which reads (key terms have been italicised): 
This study investigated whether preferences and biodiversity [emphasis 
added] are compatible in an urban green space setting and whether people 
actually recognise and appreciate ecologically rich [emphasis added] 
environments when exposed to these as part of a recreational visit… The 
remaining half each took five photos of features they perceived to represent 
high species richness [emphasis added] and five representing low species 
richness [emphasis added]. High biodiversity [emphasis added] did not, 
however, relate positively to preference as half-open park areas were 
preferred to areas of more complex vegetation (p. 136). 
Similarly, Taylor et al. (2002) interchangeably use the terms “greener”, 
“naturalness” and “greenness” in the following paragraph: 
On average, the greener [emphasis added] a girl’s view from home, the 
longer she is able to delay gratification. As Figure 4 shows, there is a strong 
positive relationship between naturalness [emphasis added] of view and 
performance on this task…. For each point difference in rated greenness 
[emphasis added] of view (for example, from 0 ‘not at all’ to 1 ‘a little’), 
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performance increases by almost half of a standard deviation, beta = 0.417 (p. 
57). 
Kuo (2001) wrote of “green space”, “green”, “greener”, “greenness”, “greening”, 
and “vegetation”, along with “natural” and “nature”, whilst more specifically 
mentioning “trees” and “grass”. Note, however, that the interchangeable use of 
“green space” and “greenspace” identified by Taylor and Hochuli (2017), was not as 
much of a problem in the field of environmental psychology, with the majority using 
“green space” (or other forms such as “urban green space”; n = 20) and a very small 
number using “greenspace” in some form (n = 2).  
 
Figure 2.6 The number of papers using each number of terms 
The terms most frequently used interchangeably were those of “natural” and 
“nature”, with sixty-three papers (66%) using both as key terms (though not all 
interchangeably). For example, Bratman, Daily, Levy, & Gross (2015) write in their 
abstract that “this study investigated the impact of nature experience…”, using “…a 
50-min walk in either a natural [emphasis added] or an urban environment…”, and 
that “…the nature [emphasis added] walk resulted in affective benefit…”. Hartig et 
al. (2003) illustrate the conditions used in their study with a figure that states that the 
“natural [emphasis added] task” is a “nature [emphasis added] walk”. The 
corresponding urban condition is more consistent however, with the “urban task” 
being the “urban walk”. And Karmanov and Hamel (2008) interchangeably call one 
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study group the “natural [emphasis added] group” and in the same paragraph, the 
“nature [emphasis added]” group.  
Please note that this analysis does not seek to determine whether the terms used 
within a paper are correctly or incorrectly applied, rather whether they appear to be 
referring to the same concept in an interchangeable way.  
What are the most frequently used terms for naturalness? 
The most frequently mentioned terms included “natural” (mentioned by 93.7% of 
papers), “nature” (68.4%), “vegetation” (32.6%), “naturalness” (26.3%), and “green” 
(24.2%).  
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Table 2.3 Terms Used to Infer Naturalness 
Naturalness Terms No. Papers 
Naturalness  
Natural 89 
Nature 65 
Naturalness 25 
Perceived 
Naturalness 6 
Urban nature 4 
Real nature 4 
Actual nature 4 
Naturalistic 3 
Ordinary natural 3 
Naturalism 2 
Natural-Looking 2 
Simulated natural 2 
Nature-related 2 
Naturalized 1 
Nature-orientated 1 
Perceived 
Naturalism 1 
Virtual nature 1 
Nature-dominated 1 
Natural-appearing 1 
Scenic naturalness 1 
Simulated nature 1 
Mundane nature 1 
Dramatic nature 1 
Pictorial nature 1 
Ordinary nature 1 
Actual natural 1 
Real natural 1 
Virtual natural 1 
Nature-dominated 1 
Simulated nature 1 
Semi-natural 1 
Nature view/s 1 
Everyday nature 1 
City nature 1 
Nature-based 1 
Wilderness  
    Wild 9 
Wilderness 5 
Wild-looking 2 
Wild Nature 1 
Wildernism 1 
Wilder 1 
Wildness 1 
Urban wilderness 1 
Greenness  
Vegetation 31 
Tree/s 13 
Green 23 
Green Space 15 
Forest 12 
Grass 9 
Plant/s 8 
Greenness 8 
Greener 6 
Park/s 6 
Greening 6 
Greener 6 
Vegetated 4 
Greenery 4 
Natural vegetation 4 
Woods 3 
Indoor plants 3 
Urban park 3 
Urban green space/s 3 
Flowers 3 
Native vegetation 2 
Buffer/s 2 
Planting/s 2 
Forested 2 
Urban green 2 
Woodland 2 
Urban greening 2 
Shrub/s 2 
Landscaping 2 
Vegetative 2 
Foliage 2 
Field 2 
Nature vegetation 1 
Real green space 1 
Hedge 1 
Street planting  1 
Street-planting 1 
Street flowers 1 
Woody 1 
Urban greenspace 1 
Live plants 1 
Interior plants 1 
Rural green 1 
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Natural green space 1 
Naturally vegetated 1 
Greenspace 1 
Natural greenspace 1 
Natural Green 1 
Perceived Greenness 1 
Urban woodland 1 
Parkland 1 
Well-vegetated 1 
Green nature 1 
Landscaped 1 
Leafy indoor plants 1 
Living plants 1 
Street vegetation 1 
Treed 1 
Outdoors  
Outdoor/s 11 
Outside 4 
Ruralness  
Rural 7 
Ruralness 1 
Undeveloped 1 
Blueness  
Water 9 
Aquatic 2 
Sea 1 
Blue 1 
Blue space 1 
Marine 1 
Coast 1 
Coastal 1 
Biodiversity  
Biodiversity 6 
Biodiverse 2 
Perceived 
biodiversity 2 
Ecological quality 2 
Ecological 2 
Ecologically rich 2 
Ecologically 2 
Biodiverse 2 
Species richness 2 
Rich in species 1 
Ecological function 1 
Biologically rich 1 
Perceived species 
richness 1 
Biodiversity richness 1 
Biota 1 
Marine biota 1 
Marine life 1 
Biospheric 1 
Biospheric nature 1 
Auditory Naturalness  
Natural sounds 3 
Natural soundscape/s 2 
Nature sounds 2 
River sounds 1 
Nature sounds 1 
Unmanicured  
Less Groomed 2 
Vegetated Buildings  
Green roof 3 
Living roof 1 
Plant wall 1 
Green wall 1 
Green façade 1 
Building-integrated 
vegetation 1 
Indoors  
Window/s 6 
Window view 5 
Nature mural/s 1 
Substrates  
Earthen 1 
Soil 1 
Mountains  
Mountain/s 3 
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 Terms Used to Refer to Low/no Naturalness 
How many key terms do researchers use to refer to low/no naturalness? 
A total of 87 terms were used to infer low/no naturalness (see Table 2.4); a smaller 
number than the naturalness terms. Ten papers did not use any term to infer low/no 
naturalness.  
Do researchers use terms interchangeably to refer to low/no naturalness? 
The largest number of terms used in a paper was 9. The mean number of key terms 
for low/no naturalness used by each paper was 2.43 (SD = 1.94), and the median was 
2.00 (IQR = 2.00). As with the naturalness terms, some were used interchangeably. 
Benfield, Bell, Troup, and Soderstrom (2010), for example, used the terms: 
“anthropogenic sounds”, “anthropogenic noise”, “aircraft noise”, “noise”, “traffic 
noise”, and “voices” or “human voices”, amongst others. Take, for example, the 
following sentences in their discussion: 
A separate set of analyses suggests that not all scenes are equally affected by 
noise [emphasis added]. Ratings for scenes that were judged to be 
particularly beautiful were most impacted by the presence of anthropogenic 
sounds [emphasis added]. 
These findings present an interesting problem for the existence and 
management of anthropogenic noises [emphasis added] in national parks. 
While voices [emphasis added], automobiles, and airplane noise [emphasis 
added] are dominant features in most park soundscapes… (p. 110). 
Pilotti et al. (2014) also interchangeably used the terms “city” and “urban”. For 
example, in the abstract they wrote that: “after the city [emphasis added] video, 
systolic blood pressure remained unchanged from baseline, whereas response 
latencies increased over time” (p. 1). But in the discussion, they wrote that: 
“response latencies increased across sets after participants viewed a video of an 
urban [emphasis added] environment” (p. 14).  
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What are the most frequently used terms for low/no naturalness? 
The most frequently used terms were “urban” (49.5%), “built” (28.4%), “city/ies” 
(11.6%), “man-made” (7.3%), “artificial” (7.3%), and “barren” (7.3%). 
Table 2.4 Terms used to infer low or no naturalness  
Low Naturalness Terms No. Papers 
Built Environment  
Urban 47 
Built 27 
City/ies 11 
Built-up 5 
Development 4 
Developed 3 
Industrial 2 
Concrete roof 2 
Bare concrete roof 2 
City centre 2 
Built-up urban 2 
Urbanicity 1 
Urbanism 1 
Urban-industrial 1 
Urbanness 1 
Everyday urban 1 
Urbanized 1 
Urban street 1 
Urban streetscape 1 
Housing 1 
Everyday urban 1 
Suburban 1 
City skylines 1 
Virtual urban 1 
Traffic 1 
Pedestrians 1 
Indoor Environment  
Windowless 4 
Indoor/s 3 
Inside 2 
No view/s 2 
Viewless 1 
No window 1 
Human Sounds  
Noise 4 
Anthropogenic noise 2 
Man-made sounds 2 
Aircraft noise 2 
Voices/human voices 2 
Anthropgenic sounds 1 
Human sounds 1 
Traffic noise 1 
Mechanical sounds 1 
Lack of Naturalness  
Unnatural 2 
Nonnatural 1 
Non-nature 1 
Not natural 1 
Human Influence  
Humanised 3 
Anthropic 2 
Human-induced change 1 
Human influence 1 
Human Objects/Materials  
Man-made 7 
Artificial 7 
Human-made 6 
Concrete 4 
Artificiality 2 
Stone 1 
Artifact-dominated 1 
Hardscape 1 
Artificially-surfaced 1 
Inanimate objects 1 
Human artifacts 1 
Lack of Life  
Barren 7 
Desert 1 
Barrenness 1 
Lack of Vegetation  
Treeless 2 
No buffer 2 
Vegetation-free 1 
No-plant 1 
Nonvegetated 1 
Nonvegetation 1 
No Vegetation 1 
Not green 1 
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Maintained  
Neatness 2 
Tended 1 
Manicured 1 
Formal 1 
Formality 1 
Structured 1 
Engineered 1 
Clean 1 
Neat 1 
Well-kept 1 
Well-maintained 1 
Nonwilderness 1 
Tame 1 
Groomed 1 
Cleanness 1 
 
 
 Definitions of Naturalness 
Is naturalness defined in each of the papers? And, if so, how clearly? 
The reviewed papers were next categorised into three groups, according to the type 
of naturalness definition they employed (see Figure 2.7). The first group included 
papers which offered an explicit statement or definition of the naturalness examined 
in their research. This definition was most often provided in the introduction to the 
paper, or sometimes in the method section in relation to the measure employed in 
their research. Fifteen papers (15.8% of the sample) provided such an explicit 
statement. These definitions are presented in Table 2.5. An example of one such 
definition is that of Parsons et al. (1998): “natural refers to those environments in 
which vegetation, in one form or another (grasses, trees, forbs, shrubs), predominates 
(see Ulrich, 1986)”. This is a clear and self-contained statement regarding the extent 
of the term natural, along with some examples of the abstracted category, vegetation. 
It gives an indication of how the authors have interpreted and utilised the term and 
permits easy interpretation of the direction and results of their work, enabling the 
reader to relate it to other research in the area. 
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Figure 2.7 The number of papers providing each type of definition 
The second group of papers (n = 71; 74.7%) include those whose authors provided a 
non-explicit definition of naturalness. In such cases, definitions were generated over 
the course of the paper, through reference to other research and/or in descriptions of 
the environments or simulations utilised in the studies. For example, Schutte, 
Torquati, and Beattie (2015) wrote of their study settings that, “one walk was in a 
built urban area (hereafter “urban walk”); the other walk was in an urban park with 
many natural elements such as trees, grass, and gardens (hereafter ‘nature walk’)” (p. 
7). This is a less clear definition of naturalness, but it does inform the reader of what 
the authors believe constitute “natural elements”. Similarly, Bagot, Allen, and 
Toukhsati (2015) write: 
Three potential contributors to perceived restorativeness of playgrounds were 
measured: the extent to which it comprised natural elements (i.e., trees, 
shrubs, grassy spaces, etc.), the presence of non-natural physical 
characteristics of the playground (e.g., play equipment, seating areas, etc.), 
and children's play period experiences (e.g., levels of physical activity, social 
activity, etc.) within the playground (p. 12).  
This definition in supplied mid-sentence and it is bound up in the measures 
employed in the research, but it does also provide an indication of the authors’ 
operationalisation of “natural elements”. Another example can be found in Brooks, 
Ottley, Arbuthnott, and Sevigny (2017), who non-explicitly suggested that 
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naturalness consists of smells and sounds when they wrote that: “common themes of 
participants' remarks when exposed to nature pictures include feeling cut off from 
the sensory experiences (e.g. the smells or sounds of nature)” (p. 93). They also 
suggested that naturalness may feature the outdoors, be in a park, and contain 
grassland or birds, in describing one of their study settings: 
The outdoor walk occurred on a well-maintained path in an urban park 
bordering the campus. This park is a surprisingly diverse grassland riparian 
habitat given the urban location…. Part of the park is a federally protected 
migratory bird sanctuary which is an important migration stopover site for 
over 115 species of birds (p. 93). 
The third group of papers, however, failed to provide any definition of naturalness or 
its examined elements (n = 9; 9.5%).  
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Table 2.5 Explicit Definitions of Naturalness 
Authors Focus Definition 
Barnhart, Perkins & 
Fitzsimonds (1998) 
Natural "For the purposes of this study `natural' will refer to landscape (woods and green spaces) rather than the built 
environment (constructed, social or cultural). In general, natural domains are characterized by irregular and 
curvilinear lines and edges, continuous gradations of shapes and color and irregular, rough textures" 
Berto, Baroni, Zainaghi 
& Bettella (2010) 
Natural 
settings 
"Typically, natural settings are distinct from the everyday environments of modern urban dwellers, contain 
many sources of fascination, e.g. water, animals, foliage, are coherent and rich, e.g. ecosystems to observe, 
trails, paths for exploration, and provide a range of compatible relations to the settings, such as hiking, 
observation, walking, peaceful meditation. Urban environments, instead, are short of these characteristics" 
Carles, Barrio & de 
Lucio (1999) 
Natural sounds 
& landscapes 
"Natural sounds are normally associated with gentle variations in volume and tone. Likewise natural 
landscapes are associated with an abundance of vegetation" 
Clay & Smidt (2004) Naturalness "This descriptor variable measures a landscape scene’s naturalness, or its perceived naturalness. It should be 
applied per-scene using the general guideline that the visible landscape characteristics within the scene 
illustrate an overall condition that seems to indicate a natural or natural-appearing condition. Put another way, 
the scene exhibits a general lack of visible human additions or influences. The issue of scenic naturalness 
should be assessed from a more generalized point of view, rather than from some scientific, or ecological 
perspective. Further, the concepts of natural landscapes and/or naturalistic landscapes should both be 
considered in the assessment. In applying this descriptor, you should consider the following question: Does 
some visible conflict seem to exist in the scene between the natural scenic features, and those scenic features 
that seem to be placed in the scene by humans?" 
Cracknell, White, Pahl, 
Nichols, & Depledge 
(2016) 
Biota "defined here as the plant and animal life of a particular region; 'biota'" 
Han (2009) Contact with 
nature 
"contact with nature is defined as having some natural elements—such as vegetation, bodies of water, or blue 
skies— within one’s sight" 
Lee, Williams, Sargent, 
Williams, & Johnson 
(2015) 
Green roofs "New forms of city vegetation like green roofs, which consist of low-growing plants in thin soil-like mixes 
over drainage layers (Oberndorfer et al., 2007)" 
Marselle, Irvine, 
Lorenzo-Arribas, & 
Warber (2016) 
Perceived 
biodiversity 
"Our review here focuses on perceived biodiversity - an individual's assessment of the species richness in an 
environment" 
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Authors Focus Definition 
Nasar & Terzano (2010) Naturalness "Naturalness relates to the presence of foliage, vegetation, and trees and the absence of overt human 
intervention (Herzog, Kaplan and Kaplan, 1982; Ulrich, 1986). Naturalness is actually perceived naturalness, 
because what people judge as natural often involves human intervention (cf. Krieger,1973)" 
Parsons, Tassinary, 
Ulrich, Hebl, Grossman-
Alexander (1998) 
Natural "natural refers to those environments in which vegetation, in one form or another (grasses, trees, forbs, 
shrubs), predominates (see Ulrich, 1986)" 
Qiu, Lindberg & Nielsen 
(2013) 
Natural 
elements 
"naturally occurring elements, yet which may have been introduced or affected by humans". [subcategories 
include] : "vegetation"; "water"; "ground animals". 
Ulrich, Simons, Losito, 
Fiorito, Miles & Zelson 
(1991) 
Natural visual 
environments 
"Visual environments tend to be categorized broadly as 'natural' by American and European groups if the 
content is predominantly vegetation and/or water, and if human-made features such as buildings and cars are 
absent or inconspicuous (Ulrich, 1983)" 
Van den Berg, Jorgensen 
& Wilson (2014) 
Naturalness "In this study we therefore interpreted naturalness as the amount and structural variety of vegetation including 
the number of vegetation layers" 
Van den Berg, 
Wesselius, Maas, & 
Tanja-Dijkstra (2016) 
Green walls "Green walls, also known as living walls, vertical planting systems, or vertical gardens, provide an 
innovative, low-maintenance alternative for potted plants in classrooms (Manso & Castro-Gomes, 2015). The 
use of self-supportive drip water irrigation systems makes the plants in these systems easier to maintain than 
potted plants. The vertical placement of the system against a wall ensures that they take up little space. 
Moreover, green walls, due to their dense plant coverage over a large surface, can foster an immersive 
experience of nature with strong psychological impact". "The green walls were of the type “Wall so green” 
(Figure 2). A “Wall so green” is a closed system, which consists of a metal frame with layers of felt, which 
provide fertile soil for the plants. Once every 2 weeks, water must be filled into a tank at the bottom of the 
frame, after which a circulation system ensures that the plants are provided with water. In each classroom, a 
single wall unit of 1.25 m wide and 2 m high was placed in the back of the room against the rear wall or in 
one of the corners against a sidewall. The unit was stocked with eight types of green plants, including 
Spathiphyllum, Philodendron, and Dracaena" 
White, Pahl, Ashbullby, 
Herbert & Depledge 
(2013) 
Natural & 
Natural 
Elements 
"We recognize that the term “natural” is relative in a country like England where there are few, if any, areas 
undeveloped by people, and thus the focus is on environments dominated by natural elements such as trees, 
grass, rivers, and so forth" 
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What elements form the naturalness definitions? 
The explicit definitions could next be examined to determine how they defined 
naturalness and what elements constituted their definition. It was not possible to 
examine the non-explicit definitions, as the aspects which made up the definitions 
were too difficult to systematically identify. Of the fifteen papers with explicit 
definitions, 11 related to naturalness in general, and four to specific aspects of 
naturalness, namely biota, perceived biodiversity, green walls, and green roofs. The 
contents of those 11 papers which defined a more general form of naturalness were 
examined using simple thematic analysis.  
The thematic analysis was carried out according to the methodology outlined by 
Braun and Clarke (2006), who describe thematic analysis as “a method for 
identifying, analysing, and reporting patterns (themes) within data. It minimally 
organises and describes your data set in (rich) detail” (p. 6). The ability to organise 
and describe the aspects which participants perceived to constitute naturalness, 
whilst retaining the richness of the data, formed the reason for choosing this method 
of qualitative analysis. An inductive (bottom-up) approach was taken to identifying 
semantic themes, meaning that themes were identified based on the explicit 
meanings communicated by the participants, rather than identifying the underlying 
meanings, assumptions or conceptualisations of that text (Braun & Clarke, 2006). 
This served to summarise and describe the perceptions of the participants, which was 
the aim of the analysis. An essentialist epistemology was adopted, reflecting my 
focus on reporting the “experiences, meanings and the reality of participants” (Braun 
& Clarke, 2006; p. 9), in terms of how they viewed naturalness. I wanted to represent 
those perceptions, rather than unpick them to examine their meanings and underlying 
realities within society, as befitting a constructionist approach (Braun & Clarke, 
2006).  
The thematic analysis involved coding each aspect of naturalness mentioned by each 
participant over the course of the three questions in which they listed, explained in 
detail, and defined naturalness. Codes were organised into themes and subthemes, 
with participant terms and phrases used to name and describe each of these themes 
and subthemes. The text was coded twice to ensure that no words or phrases were 
left uncoded, and the placing of each of the codes checked three times to ensure that 
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they were all placed in the correct theme/subtheme. The themes and subthemes were 
checked against each other and in reference to the original dataset, and each 
theme/subtheme examined to ensure that they made sense, were distinct enough from 
each other, and that their organisation was consistent with the codes and the meaning 
the participant conveyed in their text. The full process for conducting a thematic 
analysis is outlined by Braun & Clarke (2006). 
Table 2.6 summarises the 18 elements of the naturalness definitions, along with the 
number of papers which mentioned them. The most frequently mentioned element 
was that of vegetation, encompassing foliage, trees and forests. This was followed by 
water, then the idea that naturalness is distinct from the built or urban environment, 
without human things or influence. Next, was the idea of variety, abundance, or 
richness within the natural environment. For example, Berto et al. (2010) used the 
term “rich”, Carles, Barrio and de Lucio (1999) wrote of “an abundance of 
vegetation” (p. 193), and Barnhart, Perkins & Fitzsimonds (1998) described 
“continuous gradations of shapes and color” (p. 149). Three papers also 
acknowledged that naturalness may result from or be shaped by human intervention. 
Qiu, Lindberg, and Nielsen (2013), for example, wrote of “naturally occurring 
elements, yet which may have been introduced or affected by humans” (p. 140). 
Nasar and Terzano (2010) stated that “naturalness is actually perceived naturalness, 
because what people judge as natural often involves human intervention (cf. Krieger, 
1973)” (p. 215). And White et al. (2013) wrote that “we recognize that the term 
“natural” is relative in a country like England where there are few, if any, areas 
undeveloped by people” (p. 41). Other elements of naturalness referred to in the 
definitions included animals, the weather, gentle sounds, ecosystems, the way 
naturalness enables activities such as walking, coherence, fascination, irregular or 
rough textures, colour, shapes, irregular/curved lines or edges, green space, and 
landscape. 
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Table 2.6 Elements of naturalness in the explicit definitions 
 
Table 2.7 provides an overview of the presence of each of the elements of 
naturalness in the 11 papers. The rows represent the elements of naturalness in the 
definitions, ordered from the most to least frequently occurring element. The 
columns represent each definition. Looking across the first row, it is possible to see 
that all but one definition mentioned vegetation in some form. This suggests that the 
majority of authors believed naturalness to either consist of, or contain, vegetation. 
Almost half the definitions suggested that naturalness contains water or is distinct 
from the built or urban environment, without human things or influence. This 
represents something approaching a consensus. But for the remaining elements, there 
was a disparate spread across the papers, and it is harder to claim a consensus of 
their presence in the naturalness definition. There is also a disparity in the number of 
elements which the papers discuss in their definitions. Clay and Smidt (2004) and 
Parsons et al. (1998) both mention only one element (though each mentions a 
different one). Yet Barnhart, Perkins, and Fitzsimonds (1998), along with Berto et al. 
(2010) mention nine elements (with only three of those elements overlapping). 
Overall, however, the current definitions examine a relatively small set of 
naturalness elements. 
Elements of Naturalness Number of Papers 
Vegetation, foliage, trees, forests 10 
Water 5 
Distinct from built or urban, without human things or influence 5 
Variety, abundance, richness 4 
May involve human intervention 3 
Animals 2 
Weather 1 
Gentle sounds 1 
Ecosystems 1 
Enables activities such as walking 1 
Coherence 1 
Fascination 1 
Irregular, rough textures 1 
Colour 1 
Shapes 1 
Irregular, curved lines or edges 1 
Green space 1 
Landscape 1 
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Table 2.7 Papers using each of the elements of naturalness in their definitions 
 
 
Elements of naturalness
Barnhart et 
al. (1998)
Berto et al. 
(2010)
Carles et 
al. (1999)
Clay & 
Smidt 
(2004)
Han 
(2009)
Nasar & 
Terzano 
(2010)
Parsons et 
al. (1998)
Qiu et al. 
(2013)
Ulrich et 
al. (1991)
Van den 
Berg et al. 
(2014)
White et 
al. (2013)
Vegetation, foliage, trees, forests
Water
Distinct from built or urban, without human things or influence
Variety, abundance, richness
May involve human intervention
Animals
Weather
Gentle sounds
Ecosystems
Enables activities such as walking
Coherence
Fascination
Irregular, rough textures
Colour
Shapes
Irregular, curved lines or edges
Green space
Landscape
Definitions
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 The Measurement of Naturalness 
What levels of measurement have been used in the measures of naturalness? And 
how common are dichotomous measures? 
Field (2018) defines the level of measurement as “the relationship between what is 
being measured and the numbers obtained on a scale” (p. 1022), and recognises four 
levels of measurement: categorical, ordinal, interval, and ratio (see Field 2018, p. 
12 for definitions). The level of measurement can both refer to the levels used in 
measures (e.g. a Likert scale) and manipulations (e.g. exposing participants to either 
a natural or urban environment), depending on the method employed in the research. 
The measurement level for the measures and manipulations of naturalness used in 
the reviewed papers was therefore recorded, according to the four levels defined by 
Field. An additional level was developed to represent dichotomous variables, with 
Field’s categorical level being divided into dichotomous and multiple categories.  
Field (2018) writes that “in any situation in which we ask people to rate something 
subjective (e.g., their preference for a product, their confidence about an answer, 
how much they have understood some medical instructions) we should probably 
regard these data as ordinal” (p. 12). Likert scales were accordingly classified as 
ordinal. Similarly, measures or manipulations were only classed as ordinal when it 
was clear that an order was intended for the conditions/responses (and classified as 
multiple categories when no order was evident). 
Some papers used more than one measure or manipulation of naturalness; each 
measurement level used within a paper was recorded. The presence and absence of 
each of the five levels was therefore coded for each paper in IBM SPSS Statistics 
(versions 19-25). No measurement level could be recorded for Clay and Smidt 
(2004), as the scale used for their expert ratings of naturalness was unclear. Figure 
2.8 presents the results of this analysis. It shows that dichotomous variables form the 
most frequent measurement level, with 44 of the 95 papers using a dichotomous 
measure/manipulation of naturalness. For example, Valtchanov and Ellard (2015) 
used “natural”/“nature” and “urban” categories, as did Hartig et al. (2003), and 
Laumann, Gärling, and Stormark (2003). Similarly, Greenwood and Gatersleben 
(2016) used the categories, “indoors” and “outdoors”, and Kuo (2001) used “barren” 
and “green”.  
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Multiple categories were used by around a third of the papers (n = 33), showing that 
categorical variables (as including dichotomous variables) were the most popular 
way to measure/manipulate naturalness. For example, Evensen et al. (2015) 
compared “live plants”, “inanimate objects”, and “control” conditions, and Gidlow et 
al. (2016) compared “urban”, “green” and “blue” environments. A similar number 
used ordinal variables (32 papers). Cracknell et al. (2016), for example, compared 
biota levels in an aquarium according to the level of stock (fish and invertebrates), 
with three ordered categories: “unstocked”, “partially stocked”, and “fully stocked”. 
Herzog (1989) asked participants to evaluate the level of nature on a 5-point scale 
from 1 (“not at all”) to 5 (“a great deal”).  
Very few utilised continuous measures or manipulations of naturalness by examining 
interval or ratio variables (six papers in total). An example of this variable can be 
found in Jiang, Larsen, Deal, and Sullivan (2015), who measured the percent tree 
cover in the pixels of photographs. Matsuoka (2010) calculated the number of trees 
per acre, the percentage of area covered by shrubs and groundcover, and the 
percentage of mowed grass coverage. 
 
Figure 2.8 The number of studies using each measurement level 
How has the use of dichotomous variables changed over time? 
Figure 2.3 showed that there was a general increase in the number of naturalness 
publications over time. In order to examine how the use of dichotomous variables 
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has changed over time, the data from Figure 2.3 has been combined with the number 
of dichotomous variables used across the papers for each year, to create Figure 2.9. 
In the figure, the number of dichotomous variables generally echoes the number of 
publications. This suggests that the proportion of published papers using 
dichotomous variables is not reducing, despite the recommendations of researchers 
such Karmanov and Hamel (2008) and Velarde, Fry, and Tveit (2007). A logistic 
regression confirms this statistically. This analysis showed that year of publication 
was not a significant predictor of whether a dichotomous variable was used or not, b 
= .03, Wald χ2 (1) = 1.05, p = .306. This in turn suggests that the use of dichotomous 
variables did not change or reduce significantly over time, with dichotomous 
variables being popular measures of naturalness across the publication period.  
 
Figure 2.9 The frequency of publications and dichotomous variables by year  
 Types of Naturalness 
Do authors state that they are measuring perceived or ecological naturalness? 
Given that the perceived and ecological aspects of naturalness appear to be distinct 
(see section 1.5), one might expect this to be reflected in the terminology and 
definitions presented in the reviewed papers; to provide clarity for their readers and 
those seeking to replicate their research in the future. This was not generally the 
case, however, as few identified as either measuring perceived or ecological 
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naturalness. A lexical search was carried out in MAXQDA Analytics Pro 2018 to 
identify papers measuring perceived naturalness, using the incomplete search terms 
“perceived natur”, “perception of natur”, and “perceive natur”. The use of 
incomplete terms was designed to capture a variety of terms, such as perceived 
nature, perceived naturalness, perceived naturalism, etc. This search identified eight 
papers (8.4%) which stated that they were measuring perceived naturalness. A 
similar search was conducted to identify papers examining ecological naturalness, as 
termed by Lamb and Purcell (1990). This showed that no papers used the terms 
“ecological natur” (an incomplete term designed to identify ecological 
naturalness/nature etc.) or “ecologically natur”. Given that only 8.4% of the papers 
could be classified as either explicitly measuring perceived or ecological naturalness, 
this leads us to conclude that the authors did not distinguish between the two 
concepts in this way.  
Is ecological or perceived naturalness more frequently examined? 
Given that it was not stated in 91.6% of the papers which form of naturalness was 
being examined, the number examining each had to be determined manually for the 
purposes of this review. A set of criteria was therefore developed to classify them as 
either measuring perceived or ecological naturalness. 
Consistent with the definitions presented earlier, naturalness was classified as 
ecological if a study utilised and presented an objective measure of the ecological 
level of naturalness, such as by quantifying the presence of a living organism. It was 
fairly easy to identify those papers examining an ecological aspect of naturalness, as 
it was often stated that they were measuring biodiversity, the quantity of vegetation, 
fractality, or the level of biota, with specific terms used to describe these variables. It 
was also often evident from the titles of such papers: “Marine Biota and 
Psychological Well-Being: A Preliminary Examination of Dose–Response Effects in 
an Aquarium Setting” (Cracknell et al., 2016); and “Is Biodiversity Attractive? - On-
site Perception of Recreational and Biodiversity Values in Urban Green Space” (Qiu 
et al., 2013).  
It was more difficult, however, to identify those papers examining perceived 
naturalness or one of its constituents, given that the measurement of perceptions was 
rarely explicitly stated. There were also different forms of perceptions. Studies 
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which used participant or other lay ratings of naturalness were first classified as 
measuring perceived naturalness, according to the definition of perceived naturalness 
provided earlier. But some expert ratings of naturalness also appeared to be 
measuring perceptions, given that there were no objective criteria to suggest an 
ecological assessment. For example, Kuo (2001) used horticulture students to rate 
the level of green in a scene on a scale ranging from 0 to 4: “0 = not at all green, 1 = 
a little green, 2 = somewhat green, 3 = quite green, 4 = very green”. The paper 
provided no information regarding how green was defined in these circumstances, or 
what specific ecological criteria might be reflected by each level of the response 
scale. This leads the reader to uncertainty regarding what constitutes the category of 
“a little green”, for example. It may be that this information was supplied to the 
raters, or it may be that no such information was provided, but this detail is not 
supplied in the paper. For the purposes of this review then, we have to assume that 
no objective criteria were used, and that expert perceptions formed the basis for the 
measure.  
For a similar reason, papers which used researcher perceptions to classify 
environments, in the absence of clear objective criteria, were classified as measuring 
perceived naturalness. For example, Gidlow et al. (2016) used three environmental 
conditions: “urban - quiet residential streets with low levels of traffic; green - 
country park within the city; blue - footpath besides a canal with a range of natural 
vegetation” (p. 23). But it is unclear how it was decided that each were natural or 
urban, green or blue, beyond the brief descriptions above and the statement that 
environments were “rated as ‘natural’ or ‘urban’” (p. 23). We therefore have to 
assume that no ecological criteria were used to guide classification, and that they 
represent researcher perceptions.  
Attempts were made to separately classify the three groups of perceptions, those of: 
1) lay participants; 2) non-objective experts; and 3) researchers. However, the 
perceptions could not be separated with confidence, since for some papers, it was 
unclear whose perceptions were being used to determine naturalness level. The three 
were therefore grouped together, with all these measures taken to represent perceived 
naturalness of some form.  
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Figure 2.10 shows the number of papers measuring ecological and perceived 
naturalness in this way, along with the number of papers which measured both. The 
majority of papers measured perceived naturalness (n = 74), and a much smaller 
number measured ecological naturalness (n = 15). Six papers measured both 
perceived and ecological naturalness. 
 
Figure 2.10 The number of papers measuring perceived and ecological naturalness 
Examples of measures of perceived naturalness include that of Karmanov and Hamel 
(2008), who asked participants to rate environments on a scale from 1 (“not natural 
at all”) to 10 (“cannot be more natural”). Park et al. (2011) measured participants’ 
perceived level of naturalness with a sematic differential of opposing adjectives 
(natural to artificial) on a 13-point scale. And Kaplan (2001) asked participants to 
rate the dominance of 17 features, which were either built or nature elements (e.g. 
trees, a park, sidewalk, fence or wall), in the view from their own home. Reponses 
were provided on a 5-point Likert scale (1 = “I can't see this”; 5 = “See it almost 
always”).  
The determination of the quantity or cover of vegetation was a common way to 
measure ecological naturalness levels. Maksuoka (2010), for example, used GIS and 
expert site visits to calculate the presence of vegetation on three variables: “Tree 
density – the number of trees per acre of landscaped area”; “Shrubs per landscaped 
area – the percentage of the landscaped area made up of shrubs and groundcover”; 
and “Lawn per landscaped area – the percentage of the landscaped area made up of 
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mowed grass” (p. 277). Sullivan (1994) measured the number of trees, categorising 
scenes as either having “few trees” or “many trees” (p. 98). And Qui, Lindberg & 
Nielsen (2013) measured biodiversity level based on factors such as the “total 
number of vascular plant species”, “complexity of habitat structure”, and “number of 
indicator species” (p. 138). This resulted in a score from six to 18, with 
environments then categorised as having low, medium and high biodiversity levels.  
 Discussion 
This review was developed to address Aim 1 of the thesis: To examine concerns 
regarding the operationalisation of naturalness, focussing on the four different 
sources of confusion suggested in Chapter 1. The results of the systematic 
examination of the terms, definitions, measurements and types of naturalness used in 
the 95 examined papers, confirmed the assertions of problems in each of these four 
areas. These will be examined in turn. 
 Terms Used to Refer to Naturalness 
The results firstly provided support for the assertions regarding the interchangeable 
use of naturalness terms; showing that a large number of terms for both naturalness 
and low/no naturalness had been used, often within the same paper. This also serves 
to support the suggestions of Lamb and Purcell (1990). Such interchangeable usage 
seems highly problematic since each term has a different meaning. This leaves the 
reader confused as to the true subject of examination. Let us examine the definitions 
of three of the most commonly used naturalness terms. The Oxford English 
Dictionary defines nature as: “The phenomena of the physical world collectively, 
including plants, animals, the landscape, and other features and products of the earth, 
as opposed to humans or human creations” (Oxford University Press, 2018). On the 
other hand, it defines natural as: “Existing in or derived from nature; not made or 
caused by humankind” (2018). By these definitions then, natural exists within 
nature, and is subordinate to it as a concept. Nature appears to refer more to the 
phenomena existing within environments such as plants, animals, and landscape 
features, whereas natural is more of a state of being, belonging to the category 
“nature”, more appropriate when describing the character of a place. 
Perceptions of Naturalness 
Emma Victoria White Page 77 of 440 University of Surrey 
Another commonly used term, naturalness, is defined as: “The quality or state of 
being natural” (Oxford University Press, 2018). This definition suggests that it 
would be well-placed to more generally represent things or places which can be 
categorised as either natural or being of nature. There is a distinct advantage in 
having a term which can be used to discuss the “the quality or state” of the concept 
of natural, perhaps making it more widely applicable to discussions and measures 
within the research, and enabling it to be more universally applied in the place of 
various different terms. Researchers need to carry out an individual assessment of 
which term is most appropriate to describe whatever aspects(s) they are examining in 
their research. But they should be applied consistently, and authors should avoid 
using multiple terms interchangeably, given that they often do not mean the same 
thing.  
 Definitions of Naturalness 
The results also provided information regarding the quality and presence of 
definitions of naturalness. Papers were classified according to whether they provided 
an explicit definition, non-explicit definition, or no definition at all. Only a small 
number provided an explicit definition, with the majority non-explicitly defining the 
concept through examples of other research or details of their study conditions. Such 
non-explicit definitions are clearly not as concise or unambiguous as the explicit 
ones. They often failed to provide information regarding the extent of the concept, 
leaving the reader to wonder whether naturalness encompasses more than grassland, 
birds, and the smells and sounds of nature (Brooks et al., 2017), for example.  
In many instances, this lack of clarity about what is and is not natural, leaves the 
reader to question which aspects of naturalness it is that the participant is affected 
by. This confusion was even greater for the few papers which provided no definition 
at all. The lack of a clearly defined concept affects the ability of others to replicate 
the research and makes it difficult to directly compare research or come to 
conclusions about the findings of a body of literature. It also hampers the 
development of an agreed-upon definition of naturalness within the field, which 
might enable researchers to more systematically examine the effects of different 
aspects of the concept. Timasheff (1947), for example, asserts that the lack of 
agreement on a definition “…results in numerous terminological controversies, the 
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childhood sickness of young sciences… [which] inhibits the communication and 
preservation of knowledge”. 
A thematic analysis was next conducted on the explicit definitions of naturalness, 
identifying the elements which the authors identified as constituting naturalness. 
Beyond the elements of vegetation, water, and the concept of naturalness being 
distinct from the built or urban, which were mentioned by several of the papers, there 
was clearly no consensus regarding either the elements which constitute naturalness, 
nor the number of elements (and therefore the scope of the concept) which makes a 
place natural. This suggests that more work needs to be done to examine what 
constitutes naturalness, and to formulate a working definition which researchers in 
the field can build upon and revise.  
 Measurement of Naturalness 
The way in which naturalness was measured was the next subject of examination for 
the review. The results extended the findings of Velarde et al. (2007), which was 
published over a decade ago and examined the health effects of viewing landscapes. 
We too showed that the majority of studies used a dichotomous variable, often with 
the terms natural/nature and urban (also reflected in the terminology reviewed 
earlier); suggesting that the high use of such dichotomous variables is prevalent 
across environmental psychology research. These categories provide useful 
information as to the upper and lower bounds of the naturalness concepts used in the 
papers. There is also a clarity which comes from the comparison of a natural versus 
an urban scene, as well as the increased ability to detect differences, which is 
particularly useful in the early stages of research. But with so few papers presenting 
a clear definition of naturalness, the reader may be left wondering what has actually 
been examined by it: Is it the water, the vegetation, or the lack of people which have 
contributed to the outcome, or another aspect of naturalness which has not been 
quantified/discussed? In the absence of a clearly defined concept, interval or ratio 
level measures may provide a clearer idea of the operationalisation of the variable. 
Wells and Evans, (2003) also point out that continuous measures are better able to 
“rule out possible confounding variables, which might be collinear with nature in a 
circumstance where nature is measured dichotomously (p. 323).  
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There are also more conceptual arguments regarding the utility of naturalness 
research which use dichotomous variables: 
Natural environments have also been defined through contrast with built 
environments, considered the antithesis of naturalness (Kaplan et al., 1972; 
Wohlwill, 1976; Zube, 1976; Ulrich, 1981). By presuming that this 
dichotomy exists for all people, much of the extant research may in fact 
reinforce the separateness of people from nature, and, by doing so, overlook 
possibilities for integrating the human and natural realms. It is critical that 
naturalness, as defined by user groups, be integrated within the human-made 
world, because that is where the majority of people spend most of their lives. 
(Mausner, 1996; pp. 335-6). 
 Types of Naturalness 
The final aim of the review was to examine the type of naturalness measured, either 
perceived or ecological, given that authors such as Lamb and Purcell (1990) have 
demonstrated them to be distinct concepts. Fewer than 10% of the papers stated that 
they were measuring perceived naturalness, and no papers used the term ecological 
naturalness (or key derivatives). This is not a distinction that is commonly used 
within the literature therefore. But the papers were classified according to our 
working definitions of perceived and ecological naturalness. This showed that 
measures of ecological naturalness could be distinguished by terms such as 
“biodiversity” (Qiu et al., 2013) and “biota” (Cracknell et al., 2016). Only a small 
number of papers were found to have measured ecological naturalness, with a much 
larger number measuring perceived naturalness; although it was not possible to 
confidently distinguish the perceptions of lay participants from the perceptions of 
experts and researchers. This is in itself a sign that the operationalisation of 
naturalness is not clearly communicated in the research. 
Since Lamb and Purcell (1990) showed that the concepts of perceived and ecological 
naturalness are distinct, it is important that researchers clearly state this in their 
papers, and ensure it is reflected in the terminology and definitions used to describe 
their studies. And yet, this is not being done. Lamb and Purcell called for such 
clarity in their 1990 paper, writing that: 
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In much of this work the inadequate distinction between naturalness and 
preference may have led to a confusion between the contribution of the 
simple physical attributes of scenes [ecological naturalness] and more 
complex psychological dimensions contributing to the experience of 
landscape [perceived naturalness]. This illustrates further the necessity for an 
adequately defined naturalness dimension. 
The failure to communicate the type of naturalness under examination may therefore 
lead the reader of the 90% of unidentified perceived naturalness papers, to make an 
incorrect conclusion about the type of naturalness being measured. They may, for 
example, assume that people prefer natural environments over urban ones, when in 
fact, they prefer environments that appear natural to them. This is an important 
distinction, which affects the ways in which the results are interpreted and used both 
within the research and in applications in the real world, such as environmental 
policy and design. 
It is therefore suggested that authors identify whether they are measuring perceived 
or ecological naturalness and be clear about whose perceptions are being measured 
(those of the participants, of themselves, or experts). This will in turn help 
researchers in the field to develop agreed-upon terms and definitions for both types 
of naturalness, and to think more about how they measure naturalness and whose 
perceptions should be used to achieve this. This will, in turn, help to progress 
research in the field. It may be, however, that the variety in the terms, definitions, 
measures and types of naturalness examined is simply symptomatic of the early stage 
of the research, signifying a lack of agreed-upon idea of the scope and constituents 
of naturalness. Further research regarding what constitutes naturalness is therefore 
also needed. 
 Limitations of this Review 
Whilst every attempt was made to analyse the papers under review in a rigorous 
way, there are inevitably some limitations which need to be kept in mind when 
interpreting the results. Firstly, the decision was made to limit the papers to three key 
environmental psychology journals, rather than search across all journals in a 
database. This was done to more firmly situate the research within the field, rather 
than open it out to other fields. But it does limit the generalisation of the findings and 
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the review must be interpreted within the bounds of these three journals. It must also 
be noted that at the time of the review, not all papers had been digitised for search by 
LUP, with the first 12 volumes before 1986 missing from this digitisation and 
therefore the literature search. Note, however, that across the other two journals, only 
one relevant paper was identified before 1986 (see Figure 2.3). 
The selection of search terms for the identification of papers, based upon 
examination of those commonly used within relevant papers of the three journals, is 
also likely to affect the results of the review. Utilising clear search terms was 
necessary to identify other relevant papers and filter out those examining different 
areas of environmental psychology, such as pro-environmental behaviour. These 
search terms were identified in the titles, abstracts, and also in the key words for 
each paper. Key words are used for indexing purposes and help to supplement the 
title information and indicate the topics examined. A similar method was also 
employed by Taylor and Hochuli (2017) in their review, in which they searched for 
papers using the topic “greenspace”. But the use of a set of terms to search the 
papers will have affected the terms which were identified in the analyses of the 
selected papers. This is perhaps reflected in the fact that some of those trunk words 
(natur*, green*, and veg*) featured prominently in the terms for naturalness listed in 
Table 2.3. This must therefore be taken into account when interpreting the results. 
However, it should also be noted that the intention was to choose those words most 
commonly appearing in the papers, and that the trunk search word, wild*, still did 
not feature highly in the terms identified in the analysis. We also identified a number 
of different terms used by authors of the selected papers (152 in total), several of 
which did not include the four trunk search words. In addition, no search was 
performed to find papers using terms for low/no naturalness, and so this important 
aspect of the results section is less likely to be affected by this issue of circularity.  
Although clear inclusion criteria were used at each stage, the extrapolation of 
information from the papers required interpretation, especially where the information 
was not clearly signposted by the author. For example, the decision as to whether a 
measure of vegetation presence be classified as ecological naturalness or perceived 
naturalness, required careful examination of information such as the identity of the 
raters, the rating scale, and potential responses. A judgement also needed to be made 
regarding the terminology used in the paper: were terms key terms or secondary 
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terms? Following the methods employed by others in similar endeavours (e.g. Taylor 
& Hochuli, 2017) helped to develop clear criteria and methods for such judgements.  
The selection of English language papers also means that only a portion of the 
world’s research on naturalness has been selected for analysis, somewhat biasing the 
results. There is also a dominance of positivist studies in the review, due to the focus 
on papers which manipulated or measured naturalness. This resulted in the exclusion 
of qualitative papers, many of which have fascinating insights on the effects and 
perceptions of naturalness. This would be an excellent subject for future research 
however, serving to extend the findings of the current review.  
It was also necessary to focus on particular areas of positivist naturalness research, 
namely those with the outcome variables of restoration (stress & attention), 
preference, and affective quality/state. These were the most widely examined aspects 
in environmental psychology at the time, yet it is by no means a comprehensive list 
of topics. It was not possible, however, to examine all the various aspects of 
naturalness, and this list was deemed to cover the main areas yet provide a variety of 
different papers for review. Future research could extend this work to look at related 
areas such as measures of general health and well-being.  
In reporting only published papers, most of which had significant results which 
supported the authors’ hypotheses, the results will suffer from publication bias. The 
aim of this research, however, was not to examine the findings of the papers, but 
how naturalness was operationalised. This is likely to be fairly consistent across both 
published and unpublished papers.  
As a final consideration, it must be acknowledged that naturalness is a concept used 
in a range of different disciplines, yet this paper has only focussed on one field. The 
results are unlikely to be the same for other areas, such as biology, and this in turn 
restricts the interpretation of results to environmental psychology. But the aim was 
not to look at the wider concept of naturalness, rather how we as researchers are 
applying it within this field. As such, the tailored results show how researchers in 
environmental psychology may serve to improve the operationalisation of this key 
variable, and in turn improve the quality of our research outcomes. We can only 
define and acknowledge the limits of this review and leave other facets of the 
concept for future examination. 
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 Conclusions 
By systematically examining 95 papers from three environmental psychology 
journals, this review provided a summary of the ways in which naturalness has been 
described, defined, and measured to date. It highlighted limitations in each of these 
three areas, with a plethora of different terms utilised, a distinct lack of definitions to 
qualify them, a heavy reliance on dichotomous variables, and a failure to identify 
papers as either measuring perceived or ecological naturalness.  
The variety of terms used highlights the lack of an agreed-upon set of terminology 
within the field. Combined with the general absence of a clear definition for 
naturalness, it suggests confusion as to the scope and contents of the concept. This 
may simply reflect the stage of research within the field, but it is something which 
needs to be urgently examined and rectified. Calls to do so have been voiced within 
the field for decades, with Purcell, Lamb, Mainardi Peron, & Falchero (1994), for 
example, suggesting that “delineation of what constitutes naturalness and its origin is 
an area warranting detailed future research efforts” (p. 206).  
But the review also extracted some useful commonalities between the papers, which 
may be used in the development of a clearer conceptualisation and operationalisation 
of naturalness. Certain terms were more frequently used than others, with “natural”, 
“nature”, “vegetation”, “naturalness” and “green” being most common. Popular 
terms for low/no naturalness included “urban” and “built”. This could be indicative 
of something approaching a consensus over the names and use of such terms. Of the 
explicit definitions identified in the papers, three elements of naturalness were more 
frequently mentioned than the others: Vegetation, foliage, trees, forests; Water; and 
Distinct from built or urban, without human things or influence. These could serve in 
the development of a definition of naturalness; although the identification of various 
other aspects in the definitions suggest that these may form but small part of the 
concept. 
Some key recommendations can also be made as a result of the review. Authors 
should be more cautious about the terms which they choose to use to communicate 
their work, focussing on a much smaller number and having a clear reason for using 
each. The interchangeable use of multiple terms for the same aspect of naturalness 
should be avoided. Each key term should also be explicitly defined, so that the 
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readers can be sure of the concept under investigation. This is vital in progressing the 
field. 
It is also important for researchers in the area to bear in mind that naturalness can be 
operationalised as an ecological measure or a perceived measure. Lamb and Purcell 
(1990) found that the two were distinct concepts, and yet they are often conflated. 
The majority of papers in the present review were found to be measuring perceived 
naturalness, although few actually stated clearly that their measure was of participant 
perceptions. By stating which they are examining, the mis-interpretation of results is 
greatly reduced, and more accurate applications can be devised for research findings.   
The present review supports and echoes many of the criticisms voiced in past papers 
(e.g. Lamb & Purcell, 1990), bringing it up to date and more systematically 
examining the claims. The frequent use of dichotomous variables, something which 
has not changed over time, demonstrates that these criticisms have gone largely 
unheeded. But these problems are by no means insurmountable. 
 The Next Step for the Thesis 
In the next chapter, some of the limitations in the environmental psychology 
literature which have been highlighted in this review will be addressed. The focus 
will be on perceived naturalness rather than ecological naturalness, given that the 
review showed that this is the dominant area of research within the field. But, the 
review also showed that there is no clear conceptualisation or definition of perceived 
naturalness; suggesting the need to examine what constitutes the concept. This is a 
vital precursor to the development of a clearer operationalisation of the concept, and 
of necessity to other researchers in progressing beyond the nature-urban dichotomy. 
A large proportion of the following research will therefore be devoted to examining 
what constitutes perceived naturalness. This will result in a new conceptualisation of 
perceived naturalness. The language used in the following chapters will also reflect 
the calls of the review to use a small and considered set of terms, with the primary 
use of the term, perceived naturalness.   
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3. Examining How Lay People Perceive Naturalness 
 Introduction 
 The Need for a Conceptualisation of Perceived Naturalness 
In Study A (see Chapter 1), several elements related to naturalness were identified, 
which could not be explained by the present body of naturalness literature in 
environmental psychology. These included elements such as colour, scent, maturity 
(age of elements), seasonal and temporal changes, and movement. This provided the 
first argument for the need to look in more detail at what constitutes naturalness. 
The in-depth literature review presented in Chapter 2 reinforced the need for a new 
conceptualisation. Firstly, it was evident that there was a need to move away from a 
simplified dichotomy of naturalness, towards a clearer and more comprehensive 
operationalisation of the concept. The lack of explicit definitions also suggested that 
researchers might be unclear as to what constituted naturalness, and this idea was 
reinforced by our examination of the 11 definitions which had been provided in the 
reviewed literature. This analysis showed that beyond the elements of vegetation and 
water, and the idea that naturalness is distinct from the built or urban, without human 
things of influence, there was little agreement regarding the elements that constitute 
naturalness. There was also a lack of agreement over the scope of the concept, with 
some mentioning a few elements as being natural, others several.  
In addition to these arguments, it seemed that perceived naturalness in some form (be 
they perceptions of lay people, experts or researchers), was the most common type of 
naturalness examined in the research. Few measured ecological naturalness. And yet, 
there were no explicit definitions for perceived naturalness in the papers of the 
review, neither was there in the work of Lamb and Purcell (1990), who discuss the 
concept in relation to ecological naturalness. This suggests the need to better 
understand the concept of perceived naturalness; thereby addressing Aim 2 of this 
thesis. 
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 The Need to Conceptualise Lay Perceived Naturalness 
When categorising the reviewed papers as either being of perceived or ecological 
naturalness, I was forced to include the perceptions of the researchers in perceived 
naturalness; since no clear ecological assessment seemed to have been carried out in 
many of the cases. It was also not possible to tease these out from the other 
perceptions (expert or lay), as it was sometimes unclear whose perceptions were 
being used to measure the level of naturalness. In addition, one could argue that 
many of the researchers who authored the papers are actually lay people themselves, 
given that their research is situated in psychology (although it was not possible for us 
to determine this). Usually within the field, however, environmental perceptions are 
divided into those of lay or expert people (e.g. Hur, Nasar, & Chun, 2010; Stamps, 
1999). Whilst expert perceptions of environments are very useful in creating a 
measure of naturalness which is based on their knowledge and expertise, I felt that it 
was particularly important to examine the perceptions of lay people. This is because 
lay people are the users of the environment for whom many in the field ultimately 
wish to benefit by their research. By understanding what lay people see as being 
natural and determining how the various aspects of perceived naturalness influence 
their restoration and affect, designers and planners can use this research to improve 
environments according to lay perceptions.  
Some research also highlights differences in lay and expert perceptions of 
naturalness and related concepts. Bonnes, Uzzell, Carrus, & Kelay (2007), for 
example, found that whilst lay and expert ratings of air quality were similar, the 
expert-assessed level of biodiversity did not correspond with participant satisfaction 
with green areas in the ways expected. The authors concluded that “sometimes 
laypersons and experts may not share common criteria as the basis of their 
environmental perceptions and assessment” (p. 22). They therefore highlight the 
importance of examining lay perceptions: 
The value of residents’ understanding of their physical-ecological 
environment is important since it is embedded within the context of their 
actual places of living (Uzzell et al., 2002). Day-to-day experience and use of 
the environment, local knowledge, and social networks might allow urban 
communities to develop their own specialized competencies in the judgment 
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of urban environmental quality, which might not necessarily be similar to, 
but no less relevant than experts’ assessments (p. 24). 
Dallimer et al. (2012) also highlights the potential difference in lay and expert 
perceptions, suggesting that lay “people generally have poor biodiversity 
identification skills” (p. 47). They found that those with greater wildlife knowledge 
were better able to accurately gauge biodiversity levels. This serves to question 
whether the levels of naturalness perceived by lay people would reflect those of 
experts. But, there are suggestions that more knowledge-based assessments of 
naturalness may be less relevant in the field than lay perceptions anyway. Dallimer et 
al. (2012) point out that: 
Even though residents’ perceptions of neighbourhood “greenness” rarely 
equate to objective measures of vegetation quantity or quality (Hur et al., 
2010), those who believe that their neighbourhood had a high level of 
“greenness” are more likely to have better physical and mental health than 
those who think otherwise (Sugiyama et al., 2008) (p. 53).  
But examination of relevant research also points to some confusion between the 
concepts of expert perceptions of naturalness and ecological naturalness; with some 
such as Dallimer et al. equating the two. In our review, ecological assessments which 
were carried out by experts were classified as ecological naturalness; but those 
which were not guided by a clear ecological assessment were considered expert 
perceptions. It is therefore a distinction which I suggest should be recognised, but 
which some do not yet distinguish. Strumse (1994), for example, suggests that 
“while geographical and botanical ecological data represent expert perceptions, 
visual preference data can provide valuable information on nonexperts’ perception of 
landscapes” (p. 293). On the other hand, Fyhri, Jacobsen, & Tømmervik (2009) 
claim that “standardised expert assessments…. [are] the closest we can get to 
objective measures in such a field of research” (p. 209); suggesting that no such 
distinction need exist. 
It is clear from these conflicting ideas of naturalness and their assessment that more 
work is needed to clearly conceptualise, define, and determine the similarities and 
differences between lay perceptions, expert perceptions, and ecological naturalness. 
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This thesis seeks to address part of this challenge, by examining lay perceptions of 
naturalness. It was deemed, based on the in-depth literature review, to be the most 
relevant to the field of environmental psychology and the most pressing aspect of 
naturalness, given the lack of current understanding. When I refer to perceived 
naturalness from this point on, therefore, I do so in relation to lay perceived 
naturalness.  
 Addressing these Gaps in the Research 
This chapter presents the design and qualitative findings of a survey developed to 
understand and conceptualise lay perceived naturalness. The survey was designed to 
elicit the views of a range of different lay people regarding what they perceived as 
naturalness, and so respondents were recruited from two English-speaking countries: 
the UK and the US. The reasons behind this choice are discussed more in the next 
section. Open-ended questions with a scenario were used to elicit detailed responses 
to this central question. These qualitative comments were analysed using content 
analysis, and a theme structure developed to summarise their perceptions. 
Subsequent chapters will build upon this conceptualisation of naturalness, using the 
quantitative data gathered from the survey to further explore lay perceptions of 
naturalness and their relationship to perceived restoration and affective quality.  
 Aims and Design of Survey 
The main aim of the present study was to examine how lay people perceive 
naturalness. A secondary aim was to determine how this conceptualisation relates to 
the way in which naturalness has been defined in previous research; specifically, in 
relation to the 11 definitions of naturalness and their constituent elements identified 
in the in-depth literature review. From these aims then, we can formulate two 
research questions: 
1) What do lay people perceive as naturalness? 
2) How well does the new conceptualisation of lay perceived naturalness relate to 
the way in which naturalness has been defined in the literature? 
The first question will be addressed over the course of this chapter, in the 
presentation and discussion of the elements of naturalness which developed from this 
survey study. The second question will be addressed in the Conclusion to this 
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chapter, once a clear outline of each of the elements of perceived naturalness has 
been presented, and we are in a position to relate the findings more generally. 
First, let us examine the reasons behind the choice of a survey study to answer these 
questions, and the various approaches taken in its development. A survey was 
selected as the most appropriate method of data collection due to several factors: 
• The ability to access a large number of respondents, in comparison with other 
methods such as interviews or focus groups. It was desirable for this exploratory 
study to elicit a range of different perceptions; 
• The ability to easily recruit respondents from different countries, enabling 
examination of the views of respondents from a variety of backgrounds and 
geographical locations; 
• Open-ended questions would provide a platform through which respondents 
could write in detail about what they perceived to be natural. 
It was anticipated that the survey would therefore result in a rich and varied dataset, 
enabling a detailed exploration of what respondents perceived as being natural. 
A scenario was designed for the survey to encourage respondents to explain 
naturalness in a way that assumed the reader had no prior knowledge of the concept. 
This was done to elicit a whole range of ideas about naturalness, even ones which the 
respondent might think were ‘obvious’, or more abstract ones which they might not 
otherwise communicate.  Respondents were therefore asked to imagine that a 
friendly alien (friendly, so that the respondents would be more likely to open their 
thoughts to it) had come to visit Earth, somewhere it had never been before. The 
alien had heard that there was naturalness on Earth, but it did not know what this 
was, so it asked the respondent to show it some examples of natural places and to 
describe what made those places natural. Respondents were asked to list and 
describe in detail what makes a place natural. This scenario was designed to examine 
respondent understanding of the naturalness which exists in the environment, rather 
than other types of naturalness, hence the use of the term “place” in the scenario. The 
term “place” was used instead of “environment”, as I felt it was important to use 
clearly understood language and avoid using any terms which might intimidate the 
respondent. The examination of the naturalness of the environment and my 
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understanding of the term “naturalness” was more fully explained in section 1.7 of 
this thesis. 
To ensure that the naturalness they thought of was not affected by the wording of the 
questions and the types of natural places considered, the central questions were 
modified across respondents, generating four slightly different versions of the 
survey. We were particularly concerned that respondents might variously consider 
natural places close to home (e.g. a park) or far away on the other side of the world 
(e.g. a rainforest), which might affect the way they described naturalness. This was 
controlled for by asking some respondents to imagine natural places close to their 
home (“the alien would like to see some natural places that are familiar to you, so 
you decide to take it somewhere near to where you live”), and others to consider 
naturalness across the globe (“using the alien’s technology, you can transport 
yourselves anywhere in the world in less than a second, so you can take it wherever 
you want!”). Subsequent analyses revealed that respondent perceptions did vary 
between those asked to think of local or global natural environments (62.5% of 
themes had a significant association with the type of natural environment they were 
primed to consider; see Appendix F for Chi-square tests). But by merging the 
responses of the two groups, the resulting data represented a range of ideas regarding 
the type of naturalness, either near or far-away, that was presented in the scenario.  
There was also a concern that some respondents might only think of the positive 
aspects of naturalness, whereas others might think of aspects of naturalness that were 
less favourable. This was controlled for by changing the phrasing of the questions for 
different respondents, asking some to think of naturalness in a neutral way (“can you 
list some features of those places which you think make them natural?”), and asking 
others to think of both the positive and negative aspects of naturalness (“can you list 
some features of those places, good or bad, which you think make them natural?”). 
Subsequent analyses, however, revealed that there were very few significant 
associations between priming type (neutral or negative-positive) and the perceptions 
of naturalness, as indicated by the themes respondents mentioned (only one theme 
was significantly associated, but this was only marginally so; see Appendix G).  
In these two instances, the different ways in which respondents were primed was not 
designed to answer specific research questions. It was simply intended to get 
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respondents to think of different natural places and of different aspects of 
naturalness, thereby enriching the resulting conceptualisation of perceived 
naturalness. But there was a potential to manipulate the responses of respondents 
using priming, to answer specific research questions about the perceptions of 
naturalness. Of particular interest, was whether the perceptions of naturalness varied 
when priming respondents to think of natural places in general (“think of 3 natural 
places”), or restorative natural places (“it has heard that on Earth people feel more 
relaxed and happy when they have naturalness around them”; “think of 3 natural 
places that would make people happy and relaxed”). This manipulation is the subject 
of Chapter 6, which presents relevant research, analyses, and a discussion of the 
importance of examining the perceptions of restorative natural places. It will 
therefore not be discussed here, beyond mention of it in the survey design and 
relevant research question. But it was thought that by priming respondents to think 
of relaxing environments, we might be able to determine how (or if) the perceptions 
of restorative natural environments might differ from natural environments in 
general. Research by Gatersleben and Andrews (2013), for example, suggested that 
restorative natural environments are non-threatening, which make them distinct from 
natural environments in general (which may have threatening elements present). By 
priming some respondents to think about relaxing environments and comparing their 
comments to those who were asked what made places (in general) natural, then it 
might be possible to determine whether there is a distinction in the perception of 
relaxing and general natural environments.  
To accommodate the different ways in which respondents were primed (local/global, 
neutral/negative-positive, or general/restorative), four versions of the survey were 
created, with respondents receiving one of these four versions at random:  
1) Global and neutral; 
2) Global and negative-positive; 
3) Global and restorative; 
4) Local and restorative.  
Combining the different ways in which respondents was primed meant that it was 
possible to limit the number of survey versions. This was desirable as it reduced the 
overall number of respondents that would be required.  
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The survey was also designed to include measures of affective quality and perceived 
restoration, which enabled the restorative and affective quality benefits of 
naturalness to be examined and related to previous research. This would also permit 
examination of how the perceptions of naturalness varied in places high or low in 
perceived restoration and the presence of high or low affective qualities (pleasant, 
relaxing, exciting, boring, displeasing, and stressful). Both will be discussed further 
in Chapter 6 (including a discussion of the reasons for including these measures), 
although I will present a description of the measures in this chapter.  
A final consideration of the survey design was in the respondents chosen to complete 
it. I, firstly, wished to access a range of different perceptions regarding what 
constitutes naturalness, and so it was decided to recruit respondents from different 
locations. In the in-depth literature review, I found that most of the naturalness 
research in the three English-language selected journals was carried out in Europe 
and North America (see Figure 2.4). By examining the perceptions of samples from 
these two areas, then any resulting conceptualisation of naturalness would therefore 
be of greatest immediate use to the field. The UK was chosen from amongst the 
European countries given the dominance of the English language, which would 
permit synthesis of respondent comments with those from the US. By focussing on 
English-language respondents for this study, it would allow us to use the terms and 
phrases of the respondents more easily in the naming of the themes and subthemes 
which developed from their comments. This was an important part of the inductive 
approach to analysis, which is described later. Any concerns regarding the 
combination of responses from participants from these two countries are addressed 
and allayed in Chapter 5.  
 Research Questions 
The survey was therefore designed to answer the following research questions: 
1) What do lay respondents perceive to be natural in the environment? (the main 
subject of this chapter) 
2) Are certain aspects of perceived naturalness associated with more positive or 
negative affective qualities? (examined in Chapter 6)  
3) Are certain aspects of perceived naturalness associated with higher or lower 
levels of perceived restoration? Also, do respondents primed to think of 
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restorative natural environments perceive naturalness differently to those asked 
to think of naturalness in general? (examined in Chapter 6) 
 Method  
 Respondents and Recruitment 
To compare the perceptions of lay people in the UK and US, samples were recruited 
from each of these two countries. Most respondents were recruited online, due to the 
ease and reliability of this method of recruitment and survey completion. There is 
growing support for this method of data collection, with Riva, Teruzzi, and Anolli 
(2003) finding that “internet-based questionnaires can be a suitable alternative to 
more traditional paper-based measures” (p. 73). But it was still possible that 
respondents with access to online media, who came across the recruitment 
information, may have differed from those who did not. To reduce bias in the 
respondents utilised in the development of the conceptualisation of naturalness, a 
sample was also recruited from a physical location, with paper surveys completed in 
pen.  
Three different samples were therefore recruited, to reflect these samples and 
recruitment methods: 1) UK sample, online survey; 2) UK sample, paper survey; and 
3) US sample, online survey. The respondents and recruitment methods of each are 
described in turn below.  
UK Online Survey 
Recruitment for the UK online survey took place between May and October 2014. 
To determine the minimum number of respondents required to reach sufficient 
power in the study, calculations were carried out using the software, G*Power. For 
the purposes of respondent calculations, the aspects mentioned earlier (local/global, 
neutral/negative-positive, or general/restorative) were treated as independent 
variables. With three independent variables, each with two groups, this meant that 
there would be six groups used in the analyses. G*Power calculations determined 
that 64 respondents would be required in each group for each independent variable, 
based on the use of independent t-tests at medium effect size, with power at .80, and 
an alpha level of .05. Six groups multiplied by 64 respondents, resulted in a 
minimum requirement of 384 respondents.  
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In order to access a diverse and varied sample for the UK Online survey, and thereby 
garner a range of views of what made a place natural, there were no age or other 
restrictions set on the respondents who could take part, other than they must be 
adults aged 16 years or more, and currently living in the UK. Respondents were 
recruited online through a range of forums (e.g. television and online gaming 
discussion forums), social media (Twitter and Facebook), the Royal Horticultural 
Society email newsletter, and the website CallForParticipants.com. To maximise the 
response rate, a monetary incentive in the form of a prize draw for one £75 
Amazon.com voucher was also advertised at recruitment.  
Respondents were recruited with the question, “What makes a place ‘natural’?”, 
followed by more detailed information, which read: 
“We would like to find out what you think makes a place natural and invite 
you to fill out our short survey. Your opinions will help us to determine the 
features that make places appear natural and better understand how natural 
places affect us – our feelings, emotions, and our view of things around us.” 
The online survey was hosted with SurveyGizmo, due to the user-friendly interface 
that this presented and the ability to randomise survey presentation (see Appendix C 
for a screenshot of part of the survey on SurveyGizmo). A grey colour palette was 
chosen as the basis for the survey design, to avoid biasing respondents towards 
mentioning green or blue landscapes (or other colour associations). Whilst 
SurveyGizmo is based in the US and therefore subject to different data protection 
laws, it should be noted that all the data was erased from their databases once the 
study was competed; as stated in the ethical requirements set out by the University 
Ethics Committee. Respondents viewing the online recruitment material were 
directed to the survey through a digital website link. After reaching the landing page, 
respondents were randomly directed to one of four versions of the survey. These 
versions were identical, except for slight variation in the wording of the main 
question and its components, which was designed to prime respondents in the 
different ways highlighted earlier.  
A large number of respondents responded to the survey, although a total of 599 
respondents had to be removed due to incompletion or a lack of fulfilment of the 
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recruitment criteria. Surveys were included where respondents gave a sensible 
response to at least one of the main questions regarding what constituted a natural 
place. It was not necessary to complete the demographic or other measures for a 
respondent to be included. 
There were 462 respondents in the final sample, with relatively even numbers of 
respondents in each of the four versions of the survey: Version 1 = 115 respondents; 
Version 2 = 110; Version 3 = 124; and Version 4 = 113. The gender of respondents 
was skewed, with 385 female respondents and 76 males. The age of respondents 
ranged from 17 to 89, with a mean age of 47 years. The sample was also skewed 
towards a higher level of education, as illustrated in Figure 3.1.  
 
Figure 3.1 Education level of UK Online respondents (valid percent) 
UK Paper Survey 
This study utilised paper format surveys, printed to form an A4-sized booklet, and 
designed to be completed by hand with pen or pencil. G*Power analysis stipulated 
that a minimum of 186 respondents would be required for the paper survey, to 
compare t-test results of the paper and online surveys for each of the three 
independent variables stated earlier (31 respondents per group x 3 independent 
variables = 186 respondents). This would permit examination of differences in 
perceptions between online and paper samples, although this was not a central 
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research question, as stated earlier. The G*Power calculations took account of the 
uneven sample size, with the UK Online sample having a larger number of 
respondents. 
Respondents for the paper survey were recruited from publicly accessible libraries 
across Cardiff and the Vale of Glamorgan in the UK. These recruitment locations 
were chosen because it was anticipated that the visitors would differ in age, gender 
and other key demographics, creating a varied sample. It was also hoped that this 
would capture the responses of those who may not have had such easy access to the 
internet, and therefore be less likely to complete an online survey. However, chi-
square tests carried out on the UK samples revealed that for the majority of themes 
developed over the course of this chapter (80%), there was no significant association 
with survey format; online or paper (Appendix H). This suggests that the perceptions 
of the two samples were generally similar.  
Recruitment took place between May and October 2014. To achieve a similar level 
of response rate across the four versions, equal numbers of the different versions 
were physically shuffled to mix them before distribution. The wording and content 
of the questions was the same as for the UK Online Survey, albeit with some 
modification the format of responses and instructions to account for the differences 
in the way it was filled out.  
Respondents were asked to complete the survey using the clipboard and pen 
provided by the researcher, filling it out in the library in which they were recruited. 
They were given as much time as they needed to complete it, with the researcher 
collecting the survey back when they were done. Some respondents expressed a 
desire to complete the survey but had insufficient time to do so. They were therefore 
given the option of completing it at home and returning it to the library for later 
collection by the researcher (six respondents chose to do this). 
As with the UK online survey, respondents were eligible to enter the prize draw to 
win a £75 Amazon.co.uk voucher. They did this by completing their name and email 
address on the last page of the survey, which was subsequently detached by the 
researcher and stored in a different location to maintain anonymity. It was 
acknowledged that some respondents of the paper survey may not have access to the 
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internet, and so it was stated that if this was the case, then: a) they could leave a 
telephone number instead of an email address; and b) an equivalent voucher for an 
alternative retailer could be provided instead. All entries from the paper and online 
surveys were merged and the competition drawn after collection had finished. 
One respondent had to be removed due to incompletion of the survey, but the total 
sample was 186, in line with G*Power requirements. There were almost even 
numbers of respondents in each condition: 46 respondents in versions 1, 3 and 4, and 
48 respondents in version 2. The sample consisted of 81 males and 105 females. 
Respondents ranged in age from 16 to 82, with the mean age being around 40 years. 
As with the UK Online survey, this sample was skewed towards a higher level of 
education, with 68% holding a degree, postgraduate degree, or equivalent (see Figure 
3.2).  
 
Figure 3.2 Education level of UK Paper respondents (valid percent) 
US Online Survey 
The US survey was identical to the UK online survey, except from some minor 
modification in spelling from UK to US English, and some small changes to the 
wording and options of the demographic questions. Respondents were recruited 
through the website, Amazon Mechanical Turk (MTurk). This is a platform onto 
which individuals register their details and choose to undertake paid projects, which 
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can include surveys. Potential respondents were each offered $1.50 to complete the 
survey, with recruitment information reading: 
Answer a short survey about what you think makes a place natural. 
We are conducting an academic survey to find out what you think makes a 
place appear natural. Your opinions will help us to determine the features that 
make places appear natural and better understand how natural places affect us 
– our feelings, emotions, and our view of things around us. You will be asked 
a few questions about natural places and some questions about yourself, to 
make sure we are getting the views of a wide range of people. The survey 
will take approximately 15 minutes to complete, but we have allowed up to 
45 minutes for the HIT for your convenience. YOU MUST BE LIVING IN 
THE US IN ORDER TO COMPLETE THIS SURVEY. 
The questions in this survey are not difficult, but will require your attention 
and a little thought. It is very important for our research that you read all 
questions carefully and answer honestly. Thank you for your assistance. 
Select the link below to read more information, provide your consent, and 
complete the survey. At the end of the survey, you will receive a code to 
paste into the box below to receive credit for taking our survey. 
It was not necessary to state an age requirement on MTurk, since respondents must 
be 18 years or older to register with MTurk. Respondents visited the MTurk website 
and were directed to the survey, which was hosted on SurveyGizmo. Respondents 
were then asked to complete the survey in the same way as for the UK online survey. 
MTurk subsequently allowed the researcher to review the completed survey, giving 
them the option to approve or reject payment of the incentive fee. Payment of the fee 
was only rejected if a) the respondent failed to complete at least two of the three 
main questions in a sensible manner (excluding demographic questions); b) If the 
respondent was obviously answering other questions randomly (e.g. by selecting the 
first option of each of the questions), or in a way that did not make sense. It was not 
possible for the respondent to complete the survey more than once on MTurk. Only 
two respondents had to be removed, since their answers did not reflect the questions 
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of the survey. Their payment was rejected, with two others completed the survey in 
their place. 
Recruitment took place during September and October 2014. G*Power calculations 
stipulated that a minimum of 198 respondents would be needed to compare UK and 
US respondents, and therefore this is the number of completed surveys collected. 
Note that this number is different from the stated G*Power calculations for the UK 
Paper survey. This is due to the larger difference in sample sizes between the US 
sample and the entire UK sample (UK Online and UK Paper surveys), compared 
with that of the UK Online sample and the UK Paper sample. Forty respondents 
completed Version 1 of the survey, 51 completed Version 2, 53 completed Version 
3, and 54 completed Version 4. Unlike the UK samples, the US sample was skewed 
towards males, with 127 male respondents and 71 female respondents. The ages of 
respondents ranged from 20 to 70 years, with the mean age being 35 years. The 
majority of respondents held a bachelor’s or post-graduate degree (53%; see Figure 
3.3). Sixty-one percent of respondents had an annual household income level of less 
than $50,000 (see Figure 3.4).  
 
Figure 3.3 Education level of US Online respondents (valid percent) 
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Figure 3.4 Income level of US Online respondents (valid percent) 
 Procedure and Measures 
All respondents who agreed to complete the survey (see Appendix D for a copy of 
the survey) were first provided with information about the study and their rights as a 
respondent. The UK samples were asked to confirm that they were over 16 years of 
age, and all respondents asked to confirm that they agreed to participate and have 
their answers stored. 
Respondents were then asked to imagine a scenario in which a friendly alien has 
come to visit Earth, somewhere it has heard there is ‘naturalness’, but it doesn’t 
know what naturalness is. The alien therefore asks the respondent to show it some 
examples of natural places and describe what makes that place natural over the 
course of three questions.  
Respondents completing version 1 of the survey (Global, General Natural condition) 
were primed to think of nature in a global sense, being told that they could transport 
themselves anywhere in the world in less than a second, so they could take the alien 
wherever they wanted. Respondents completing version 2 (Global, Negative-Positive 
Natural condition) were additionally prompted to think of both the negative and 
positive aspects of naturalness. Respondents of version 3 (Global, Restorative 
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Natural condition) were asked to think of and describe a relaxing natural 
environment anywhere in the world. And respondents of version 4 (Local, 
Restorative Natural condition) were asked to describe a relaxing natural environment 
that could be found near to where they lived.  
In answering the questions, respondents were asked to think of some places they 
would take the alien. They were then asked to list some features which made those 
places natural, to describe in more detail what made them seem natural, and finally, 
to define a natural place. These three questions were designed to elicit varied and in-
depth information about what respondents believed made a place natural. They were 
also designed to be combined in analysis, in the development of an overarching 
conceptualisation of perceived naturalness. Respondents from the different versions 
of the survey converged before they were asked to define a natural place, after which 
point they were presented with identical questions. All were asked to complete the 
following measures: 
Affective Quality 
Respondents were asked how much they agreed that the natural places they defined 
were relaxing, exciting, boring, displeasing, pleasant, and stressful. These items were 
chosen from some of those on Russell and Lanius’ (1984) Circumplex Model of 
Affect, using either the words themselves or synonyms of the words (e.g. stressful 
was chosen instead of frenzied, panicky or hectic, given that it is a more widely 
recognised term). One affect was chosen from within each of the four quadrants of 
the model, representing: 1) a pleasant and arousing affect (exciting); 2) an unpleasant 
and arousing affect (stressful); 3) a pleasant and not-arousing affect (relaxing); and 
4) an unpleasant and not-arousing affect (boring). In addition, the two affects of 
pleasant and displeasing were chosen as items sitting directly on the pleasant-
unpleasant axis. A 5-point Likert scale was used to record respondent responses, 
with the following options: 1 = “strongly disagree”; 2 = “disagree”; 3 = “neither 
agree nor disagree”; 4 = “agree”; and 5 = “strongly agree”. 
Perceived Restoration 
Perceived restoration was measured using a single item question on a 10-point Likert 
scale: “If you were having a bad day or felt unhappy, how likely is it that visiting a 
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natural place like you described would make you feel better?” (1 = “not at all likely”; 
10 = “extremely likely”). This measure was chosen for its speed and simplicity, 
ensuring that most time could be spent in descriptions of what made a place natural. 
It was also possible to link this question to the context of the previous questions and 
scenario.  
Connectedness to Nature 
As with the previous measure, the single-item Inclusion of Nature in Self (INS) scale 
(Schultz, 2002) was chosen as a simple and easy-to-complete way to measure 
connectedness in nature. It examines the degree to which nature is a part of the 
respondent’s own identity by instructing them to: “Please mark the picture below 
which best describes your relationship with the natural environment. How 
interconnected are you with nature?” (Note: the wording was slightly modified to 
reflect the method of selecting an answer in an online survey format). Respondents 
then select one of seven images which represent increasing levels of connectedness 
to nature; with the first image showing ‘self’ and ‘nature’ as separate circles, and the 
seventh showing them as one, completely overlapping circle (see Figure 3.5).  
 
Figure 3.5 Response options for the Inclusion of Nature in Self Scale 
Demographic Measures 
Respondents were then asked to answer demographic questions detailing sex, age 
and education level. They were also asked for the postcode of their home address, 
which would theoretically allow us to determine their estimated income level based 
on the average for the area using the Small Area Income Estimates tool of the Office 
for National Statistics (2017). This tool generated an estimated total income when 
the researcher types in a respondent’s postcode, assigning that respondent to one of 
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five average weekly household income categories: £0 - £520; £521 - £590; £591 - 
£670; £671 - £790; and £791+. This, however, proved a time-consuming task, and so 
income was subsequently dropped from analysis for this sample. 
 Results and Discussion 
 Qualitative Analysis of Open-ended Questions 
Upon completion of the data collection phase, the data from the three samples (UK 
Online, UK Paper, and US Online) was merged in IBM SPSS Statistics (versions 19-
25) to create a single dataset. The open-ended questions were then analysed using 
qualitative methods, with the data from the three samples analysed together to create 
a single set of themes which summarised all the lay perceptions of naturalness. 
Differences in the perceptions according to sample were subsequently examined 
using quantitative analyses, which are discussed later in this thesis. Likewise, the 
four versions of the survey were collapsed, and any differences between them 
examined in subsequent chapters. This section will therefore focus on the qualitative 
analyses carried out on the open-ended questions answered by each respondent, and 
the development of a theme structure to summarise all respondent perceptions.  
Conceptual content analysis, aided by the software MAXQDA (versions 10-12), was 
chosen as the method of analysis for the qualitative data. This enabled the researcher 
to identify and code the various different words or short phrases which respondents 
used to describe the features which they identified as. It was important that the 
respondent responses be the driver of the analysis, rather than previous theory in the 
area: after all, it is the respondents’ perceptions that are of interest to this research. 
An inductive approach was therefore taken to the analysis, as described by Elo and 
Kyngäs (2008). This involved allowing the data to drive the development of a coding 
scheme. Kyngäs and Vanhanen (1999) explain and distinguish this process clearly 
from its counterpart, the deductive approach (translated from the Finnish in Elo & 
Kyngäs, 2008): 
The categories are derived from the data in inductive content analysis. 
Deductive content analysis is used when the structure of analysis is 
operationalized on the basis of previous knowledge and the purpose of the 
study is theory testing (p. 109).  
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The terminology used by respondents was central to the development and naming of 
the codes, or themes as they will henceforth be referred, as well as in the description 
which was attached to each theme. It was important that each aspect of naturalness 
being described by the respondent was coded. For example, take the following 
response: “a peaceful place of trees and wildlife”. The researcher recorded the 
following codes: Peaceful; Trees; and Wildlife. A coding scheme was developed in 
this way, using respondent terminology to develop a list of themes and subthemes, 
which were refined, organised and reorganised as the list developed. Once all data 
had been coded and the coder was happy with the themes that had developed, the 
themes and their placement were reviewed, and the theme structure reorganised 
again. The resulting theme structure was hierarchical, with theme groups, themes, 
and subthemes; although these may collectively be referred to as themes in places for 
simplicity. A screenshot of part of the MAXQDA analysis can be found in Appendix 
I and a screenshot of some coded segments for the subtheme, Sound of Birds & 
Birdsong, can be found in Appendix J. 
Each instance of a theme was coded using MAXQDA (versions 10-12), so that the 
number of times each of the themes was mentioned by a respondent was tallied. 
However, it was clear that some respondents referred to the same aspect of 
naturalness multiple times, whereas others only mentioned it once. It was therefore 
decided that these numbers be transformed so that only the presence or absence of a 
theme was recorded for each respondent.  
In order to handle the large number of respondents and their associated data, the data 
was inputted into MAXQDA in an unusual way. Commonly, the data for each 
respondent would be imported separately, to allow the program to carry out certain 
analytic and exporting functions. Given the large number of respondents, however, 
this proved to be too demanding on the computer’s resources. Instead, data was 
imported in the form of twelve Microsoft Excel spreadsheets (one for each of the 4 
versions of the survey, for each of the three samples) (versions 14.0-16.0), with each 
respondent represented by a row in a spreadsheet. This enabled the computer to 
effectively deal with the data and made analysis much easier for the coder.  
This organisation of the data in MAXQDA did present a problem upon completion 
of the qualitative analysis, however. Once the content analysis was completed, the 
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codings created in the program needed to be exported as an IBM SPSS Statistics 
(versions 19-25) spreadsheet, to enable quantitative analysis of the themes in 
conjunction with other information collected in the surveys, such as demographics. 
However, since MAXQDA could not read the data as a row in a spreadsheet, the 
data had to be extracted from MAXQDA in an automated way using Python script, 
which was developed with technical assistance from a software engineer. This 
Python script and brief details of the procedure can be found in Appendix K.  
Once the data was extracted from MAXQDA (versions 10-12), the resultant IBM 
SPSS Statistics (versions 19-25) dataset consisted of a series of 0 or 1 values for 
each respondent on each theme, indicating the presence or absence of each theme in 
their survey responses. These responses were then amalgamated with the raw survey 
response data, which included responses to demographic information and responses 
to the other measures, ready for quantitative analysis. Before analysis, however, it 
was important to check the validity of the coding scheme which had been developed, 
and to identify any themes which needed revisions or renaming.  
 Validating the Coding Scheme 
In order to evaluate the validity of the coding structure, an independent coder was 
brought in to code a sub-set of surveys, utilising the theme structure and descriptions 
employed by the primary coder in their coding. The second coder was not an expert 
in the area, but a lay person, as with the respondents. A lay person was chosen to 
lend a more independent view to the research, with the coder more reliant on the 
coding scheme and theme descriptions than current research in psychology, as 
befitting an inductive approach. This reliance should therefore provide a more 
critical evaluation of the success of the coding scheme. 
Given the large number of surveys in the study, it was not possible for the second 
coder to code each of the 846 surveys. Instead, they coded a subset of 100 surveys, 
which equated to approximately 1/8 of the dataset. The coder was given a copy of 
the coding scheme, which contained detailed descriptions and example terminology, 
where appropriate, for each of the subthemes. This can be found in Appendix L.  
The second coder was also provided with the dataset in Microsoft Excel (versions 
14.0-16.0), with rows corresponding to the themes in the coding scheme, and 
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respondent numbers given in the columns. No other identifying or additional survey 
information was provided to the second coder, to maintain data security and 
respondent anonymity. The coder was provided with an example set of codes for one 
respondent, as coded by the researcher, to help understand how to proceed with the 
coding. They were also provided with a comprehensive set of instructions, along 
with examples of how to code certain pieces of text (see Appendix M).  
The coder was asked to code for the presence of each of the themes and subthemes 
for each respondent by assigning the number 1 for each theme/subtheme which 
occurred in each respondent’s response. Once this had been done for all 100 
respondents, the Excel spreadsheet was returned to the researcher. This data was then 
transferred into IBM SPSS Statistics (versions 19-25), in which all missing values 
were replaced with the number 0. These numbers then represented the absence 
(number 0) and presence (number 1) of each of the themes/subthemes for each 
respondent, and the data merged with the equivalent data from the primary coder for 
the matching 100 respondents. It should be noted that the themes which developed 
will be discussed fully in the next section, once validity is established and any 
necessary changes made to the themes and their descriptions. 
Inter-rater reliability between the researcher and coder was then calculated for each 
of the themes using the measure, Cohen’s Kappa, in IBM SPSS Statistics (versions 
19-25). This method was chosen because the data was of nominal level. The Cohen’s 
Kappa statistic and associated significance value for each subtheme is given in Table 
3.1, along with the number of codes assigned by each coder. Cohen’s Kappa has 
been interpreted according to Landis and Koch (1977), with the level of agreement 
categorised as being poor (<0.00), slight (0.00-0.20), fair (0.21-0.40), moderate 
(0.41-0.60), substantial (0.61-0.80) and almost perfect (0.81-1.00).  
Table 3.1 Inter-rater reliability between the two coders 
 No. Codes     
Themes/Subthemes Primary Coder 
Second 
Coder κ Sig. 
Level of 
Agreement 
Can’t Be Coded 12 17 .40 <.001 Fair 
Landscape 17 7 .26 <.01 Fair 
Nature 10 11 .52 <.001 Moderate 
Stimulation of Senses 5 6 .90 <.001 Almost Perfect 
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Sights 19 1 -.02 0.63 Poor 
General Sounds 14 16 .77 <.001 Substantial 
Sound of Rustling Leaves 3 2 .80 <.001 Substantial 
Sound of Water 8 10 .76 <.001 Substantial 
Sound of Weather 5 7 .65 <.001 Substantial 
Sound of Life 3 0 — — — 
Sound of Birds 10 9 .83 <.001 Almost Perfect 
Sound of Animals 2 2 1.00 <.001 Almost Perfect 
Sound of Insects 6 4 .79 <.001 Substantial 
General Smells 11 10 .84 <.001 Almost Perfect 
Smell of Vegetation 3 2 .39 <.001 Fair 
Smell of Rain 2 0 — — — 
Smell of Earth 3 2 .80 <.001 Substantial 
Smell of Sea 3 4 .85 <.001 Almost Perfect 
Smell of Flowers 1 0 — — — 
General Touch 3 2 .80 <.001 Substantial 
Feel of Water 1 1 -.01 0.92 Poor 
Feel of Vegetation 2 0 — — — 
Feel of Materials 2 2 .49 <.001 Moderate 
Processes of Living Things 10 5 .64 <.001 Substantial 
Natural Phenomena 0 0 — — — 
Weather 35 29 .77 <.001 Substantial 
Seasons 6 3 .65 <.001 Substantial 
Physical Processes 4 6 -.05 0.61 Poor 
Absence of Businesses 2 1 -.01 0.89 Poor 
Absence of Human Sounds 14 22 .46 <.001 Moderate 
Absence of People 32 28 .86 <.001 Almost Perfect 
Absence of Domestic 
Animals 0 0 — — — 
Absence of Transport 10 7 .68 <.001 Substantial 
Absence of Human Objects 7 6 .59 <.001 Moderate 
Low or No Development 35 34 .76 <.001 Substantial 
Absence of Industry 8 5 .75 <.001 Substantial 
Absence of Human 
Materials 4 5 .65 <.001 Substantial 
Absence of Pesticides 0 0 — — — 
Absence of Technology 5 4 .89 <.001 Almost Perfect 
Lack of Human Influence 56 48 .56 <.001 Moderate 
Pure or Untouched 35 31 .77 <.001 Substantial 
Free from Rules & 
Constraints 4 4 .48 <.001 Moderate 
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Unpolluted 6 6 .47 <.001 Moderate 
Fresh, Crisp, Clean Air 27 27 .95 <.001 Almost Perfect 
Clean Water 4 4 .74 <.001 Substantial 
Absence of Light Pollution 11 6 .55 <.001 Moderate 
Nature is in Control 25 0 — — — 
General Humans are Natural 14 7 .63 <.001 Substantial 
Old Human Elements 2 3 -.03 0.8 Poor 
Managed or Protected by 
Humans 9 0 — — — 
Animals 35 27 .68 <.001 Substantial 
Birds 15 12 .87 <.001 Almost Perfect 
Insects 15 14 .88 <.001 Almost Perfect 
Fauna 17 13 .61 <.001 Substantial 
Aquatic Creatures 3 3 1.00 <.001 Almost Perfect 
General Vegetation 32 27 .74 <.001 Substantial 
Greenery 22 20 .94 <.001 Almost Perfect 
Flora 16 13 .56 <.001 Moderate 
Grass 11 9 .89 <.001 Almost Perfect 
Trees 41 40 .86 <.001 Almost Perfect 
Edible Plants 1 0 — — — 
Flowers 10 3 .44 <.001 Moderate 
Hedges Bushes 3 1 .49 <.001 Moderate 
Moss or Lichens 0 0 — — — 
Aquatic Plants 0 0 — — — 
Undergrowth 2 1 .66 <.001 Substantial 
Unmanicured Vegetation 5 5 .37 <.001 Fair 
Growth of Plants 3 0 — — — 
Living or Alive 19 7 .40 <.001 Fair 
Fungi 1 1 1.00 <.001 Almost Perfect 
Wildlife or Native Lifeforms 25 23 .89 <.001 Almost Perfect 
General Water 27 23 .89 <.001 Almost Perfect 
Freshwater 1 1 -.01 0.92 Poor 
Marshes 2 2 1.00 <.001 Almost Perfect 
Glaciers 1 1 1.00 <.001 Almost Perfect 
Lakes or Dams 8 5 .75 <.001 Substantial 
Ponds 2 2 1.00 <.001 Almost Perfect 
Moving Water 6 2 .49 <.001 Moderate 
Rivers or Streams 13 12 .86 <.001 Almost Perfect 
Waterfalls 3 2 .80 <.001 Substantial 
Geysers 0 0 — — — 
Sea or Waves 15 11 .74 <.001 Substantial 
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General Natural Materials 2 3 .75 <.001 Substantial 
Shells 1 1 1.00 <.001 Almost Perfect 
Rocks & Stones 12 12 .91 <.001 Almost Perfect 
Earth or Soil 3 4 .85 <.001 Almost Perfect 
Sand 12 8 .78 <.001 Substantial 
Change or Development 8 10 .27 <.01 Fair 
Unchanged 12 14 .74 <.001 Substantial 
Beautiful 28 22 .79 <.001 Substantial 
Movement 3 2 .39 <.001 Fair 
Open & Spacious 20 21 .66 <.001 Substantial 
Views or Panoramas 15 13 .83 <.001 Almost Perfect 
Mysterious 1 2 .66 <.001 Substantial 
Unique or Exotic 4 3 .56 <.001 Moderate 
Old, Sense of Time 16 5 .43 <.001 Moderate 
Unmanicured, Rugged or 
Raw 22 19 .72 <.001 Substantial 
Abundant 26 13 .54 <.001 Moderate 
Large or Expansive 16 0 — — — 
Textures 1 1 1.00 <.001 Almost Perfect 
Shapes & Patterns 5 3 .74 <.001 Substantial 
Colourful 10 12 .90 <.001 Almost Perfect 
Origin with Humans 4 1 .39 <.001 Fair 
Origin with God 1 1 1.00 <.001 Almost Perfect 
Made by Nature 34 42 .58 <.001 Moderate 
Admired or Appreciated 1 0 — — — 
Difficult or Hostile 8 8 1.00 <.001 Almost Perfect 
Balanced or Sustainable 10 11 .63 <.001 Substantial 
Fragile or Delicate 1 0 — — — 
Simple or Primitive 1 1 1.00 <.001 Almost Perfect 
Cultural Significance 1 0 — — — 
Power & Force 6 5 .33 <.001 Fair 
Outdoors 8 3 .53 <.001 Moderate 
Rock Formations 14 8 .70 <.001 Substantial 
Volcanoes 1 0 — — — 
Rockpools 1 1 1.00 <.001 Almost Perfect 
Coral Reef 0 0 — — — 
Agricultural Areas 0 1 — — — 
Valleys 1 0 — — — 
Beaches & Dunes 6 9 .78 <.001 Substantial 
Deserts, Empty, Barren 4 2 .66 <.001 Substantial 
Parks 1 0 — — — 
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Hills & Mountains 17 16 .96 <.001 Almost Perfect 
Countryside 3 3 .66 <.001 Substantial 
Gardens 1 0 — — — 
Moors & Heath 4 2 .66 <.001 Substantial 
Meadows 3 3 .66 <.001 Substantial 
Habitats & Niches 5 4 .65 <.001 Substantial 
Activities like Walking 9 8 .68 <.001 Substantial 
Resources 1 0 — — — 
Fun & Exciting 3 2 .80 <.001 Substantial 
Awe 15 8 .56 <.001 Moderate 
Conjures Feelings 1 0 — — — 
Close to Nature 13 9 .70 <.001 Substantial 
Relaxed or Calm 15 12 .79 <.001 Substantial 
Feel Good or Happy 8 5 .59 <.001 Moderate 
Feels Spiritual 0 0 — — — 
Free from Problems 21 18 .78 <.001 Substantial 
Sense of Seclusion 14 14 .92 <.001 Almost Perfect 
Inspired & Informed 4 9 .23 <.01 Fair 
Feel Safe or Comfortable 5 3 .48 <.001 Moderate 
Quiet or Peaceful 34 25 .64 <.001 Substantial 
Pleasant or Enjoyable 8 0 — — — 
Feels Familiar 2 0 — — — 
Are Great 4 0 — — — 
Feeling Refreshed 5 4 .88 <.001 Almost Perfect 
Able to Think 8 0 — — — 
Total 1387 1092    
Note. Level of agreement is based on the categories of Landis and Koch (1977) 
Figure 3.6 illustrates the overall level of agreement for all the themes/subthemes. It 
shows that for 21% of themes (n = 31), it was not possible to calculate Kappa values. 
This occurred where one or both of the coders found no instances of a particular 
subtheme, making it impossible for IBM SPSS Statistics (versions 19-25) to 
calculate the Kappa value. This was due to the relatively small subset of surveys 
which had been coded by the second coder. It should be noted that this doesn’t 
necessarily represent a lack of agreement between the two coders: for eight themes, 
both coders found no instances in the subset of respondent responses. This 
effectively represented agreement between the two. 
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It was possible to calculate Kappa values for most of the themes, however. Figure 
3.6 shows that for 53% of themes there was either substantial or almost perfect 
agreement, with 12 of the themes in this latter category being of perfect agreement, 
with Kappa values of 1.00. For 14% of themes there was moderate agreement, 7% 
fair agreement, and 4% no agreement. There were no instances of slight agreement. 
Given the small number for which there was poor or only fair agreement, these 
results overall represent high levels of agreement between the two coders, and 
generally serve to validate the coding scheme. 
 
Figure 3.6 Level of agreement between the two coders 
Note. There were no instances of Slight Agreement, so this is not represented in the figure legend 
In interpreting the cases where there was only fair or poor agreement between the 
two coders, it should also be noted that this may have been partially a result of the 
low overall numbers of codes, with only 1/8 of the responses coded by both coders. 
For example, for the code Smell of Vegetation, the coders both identified just one 
code in the responses, but they identified this code in different respondents. Had the 
sample size been larger however, the coders may have identified more codes, 
rendering this difference less significant in the Cohen’s Kappa calculation. For the 
code, Moors and Heath, for example, the primary coder identified four codes, and 
the second coder, two codes. But due to the slightly raised numbers and agreement 
on two of the codes, Cohen’s Kappa was found to be substantial.  
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Another factor which may have reduced overall agreement is the fact that the second 
coder identified fewer codes overall (n = 1092) compared with the primary coder (n 
= 1387). This was perhaps due to an insufficient emphasis on coding every aspect of 
the respondent responses in the instructions given to the second coder. An example 
of its impact can be found when examining the code Landscape. The primary coder 
identified 17 instances, whereas the second coder only identified seven instances. 
This resulted in a fair level of agreement. 
There did appear to be genuine disagreement in the coding of some themes however, 
which also merits discussion. For example, for the code, Sights, there was poor 
agreement, with the primary coder identifying 19 instances and the second coder 
identifying only one instance. To the primary coder, this theme encompassed 
respondent responses which mentioned looking, seeing, and observing things. 
Examples include, “lots to see” and “is breathtaking to look at”. It is quite a subtle 
theme, given that many of the observations of naturalness are seen, and the second 
coder may therefore not have thought to code such instances. Similarly, the code 
Living and Alive, which encompassed the idea of life and growing, suffers from a 
subtlety which made it difficult to code. The primary coder identified 19 instances in 
this subset of responses, in text such as “features plenty of living things”, “organic 
material growing”, and “it has grown as nature has intended”. But the second coder 
only identified seven instances. Two other codes which merit discussion are the 
Absence of Human Sounds and Quiet and Peaceful. The primary coder coded 
descriptions such as “quiet”, “silence” and “peacefulness” as Quiet and peaceful, 
whereas the second coder placed some of these instances in Absence of Human 
Sounds, given some respondent associations with quiet in these places. This resulted 
in a lower level of agreement on the two themes, although there was still moderate to 
substantial agreement over the content of these codes.  
 Themes Relating to the Perceptions of Naturalness 
One hundred and forty-eight themes were identified by the primary coder. These are 
detailed in the coding scheme presented in Appendix L. Of these themes, three 
represented items which did not contribute to the perception of naturalness, and were 
subsequently removed from analysis: 1) Can’t Be Coded - a general category for 
those items which could not be placed into another theme because they could not be 
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confidently interpreted or there were fewer than five instances in the data; 2) 
Landscape - items which described the landscape, land or a similar term, given that 
these did not provide enough information to identify what constitutes a natural 
environment; and 3) the terms Nature and Natural, which also did not provide 
information regarding what naturalness was.  
In addition, the theme Sights, which had failed to garner agreement from second 
coder was removed from subsequent analysis. It was deemed that this theme lacked 
tangibility and may prove difficult for others to identify. The theme Stimulation of 
Senses was also removed, as a clear place could not be identified for it in the theme 
structure, and it was felt that it was well represented by its subordinate themes; 
Sound, Smell and Touch. Human Destruction and Pollution, which had only 11 cases 
was merged with Humans, Human Places & Human Objects, given that in these 
instances human destruction was considered to be a natural thing. The three 
subthemes of the theme, Absence of Pollution, were also collapsed due to the large 
number of hierarchies in the overall theme structure: 1) Clean, Fresh Air; 2) Clean, 
Clear Water, and; 3) an Absence of Light and Visual Pollution – Seeing the Sky, 
Stars, Darkness. Again, it was felt that these were still represented well by the 
theme, Absence of Pollution. The remaining 139 themes are summarised in Figure 
3.7 (note that the size of pie slice is not indicative of the frequency of theme 
occurrence), which also features enlarged sections for easier reading. Table 3.2 also 
presents the theme structure, along with the number of respondents mentioning each 
of the themes/subthemes. It should be noted, however, that the theme structure and 
frequencies were altered to reflect validation analyses performed in subsequent 
chapters (presented later in this thesis). They are still indicative of the most 
frequently mentioned themes, however, and are important in representing the story 
of the development of the perceived naturalness themes.  
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Figure 3.7 Representative summary of the hierarchical theme structure with 
enlarged sections 
Emma Victoria White Page 115 of 440 University of Surrey 
 
Emma Victoria White Page 116 of 440 University of Surrey 
Emma Victoria White Page 117 of 440 University of Surrey 
Table 3.2 The number of occurrences of each theme/subtheme 
Theme Group Themes/Subthemes No. Occurrences 
% 
Sample 
Features of 
Naturalness 
  
  
  
  
  
  
  
  
 
Absence of Humans, Human Influence 
& Things    
Lack of Human Influence 408 48 
Unpolluted 295 35 
Pure or Untouched 287 34 
Low or No Development 287 34 
Absence of People 233 28 
Nature is in Control 175 21 
Absence of Transport 127 15 
Absence of Human Sounds 110 13 
Absence of Human Objects & 
Places 96 11 
Absence of Industry 68 8 
Absence of Technology 58 7 
Absence Manmade Materials 35 4 
Free from Rules & Constraints 34 4 
Absence of Businesses 25 3 
Absence of Chemicals 11 1 
Absence Domestic Animals 5 1 
Total 752 89 
  
  
  
  
  
  
  
  
  
  
  
Plants / Vegetation   
Trees 381 45 
General Vegetation 279 33 
Flora 183 22 
Flowers 152 18 
Greenery 147 17 
Grass 122 14 
Unmanicured Vegetation 51 6 
Hedges / Bushes 31 4 
Growth of Plants 27 3 
Edible Plants 22 3 
Undergrowth 16 2 
Aquatic Plants 11 1 
Moss or Lichens 10 1 
Total 612 72 
 Water / Blue Space   
 General Water 230 27 
 Sea or Waves 196 23 
 Rivers or Streams 115 14 
 Lakes or Dams 58 7 
 Moving Water 52 6 
 Waterfalls 45 5 
 Freshwater 11 1 
 Ponds 9 1 
 Marshes 9 1 
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 Geysers 8 1 
 Glaciers 5 1 
 Total 464 55 
 Animals & Insects   
 Animals 263 31 
 Fauna 155 18 
 Birds 123 15 
 Insects 110 13 
 Aquatic Creatures 49 6 
 Total 408 48 
 Natural Events & Processes   
 Weather 295 35 
 Processes of Living Things 64 8 
 Physical Processes 47 6 
 Seasons 27 3 
 Natural Phenomena 12 1 
 Total 359 42 
 Other Life & Living Things   
 Wildlife / Native Lifeforms 243 29 
 Living or Alive 133 16 
 Fungi 6 1 
 Total 340 40 
 Natural Materials   
 Rocks & Stones 127 15 
 Sand 109 13 
 Earth or Soil 53 6 
 Shells 9 1 
 General Natural Materials 5 1 
 Total 218 26 
 Sounds   
 General Sounds 108 13 
 Sound of Birds 95 11 
 Sound of Water 79 9 
 Sound of Vegetation & Rustling 
Leaves 31 4 
 Sound of Weather 30 4 
 Sound of Animals 28 3 
 Sound of Insects 24 3 
 Sound of Life 11 1 
 Total 205 24 
 Humans, Human Places & Things   
 General Humans are Natural 100 12 
 Managed By Humans 75 9 
 Old Human Elements 17 2 
 Total 173 20 
 Smells   
 General Smells 81 10 
 Smell of Sea 22 3 
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 Smell of Vegetation 21 2 
 Smell of Earth 18 2 
 Smell of Flowers 8 1 
 Smell of Rain & Moisture 5 1 
 Total 110 13 
 Touch    
General Touch 18 2 
Feel of Materials 18 2 
Feel of Vegetation 14 2 
Feel of Water 9 1 
Total 42 5 
Appearance 
of Naturalness 
Abundant 238 28 
Beautiful 219 26 
Open & Spacious 166 20 
Views or Panoramas 128 15 
Unchanged 104 12 
Unmanicured, Rugged & Raw 141 17 
Old, Sense of Time 135 16 
Large or Expansive 125 15 
Colourful 91 11 
Change or Development 88 10 
Mysterious 38 4 
Unique or Exotic 32 4 
Shapes & Patterns 28 3 
Movement 23 3 
Textures 13 2 
Total 672 79 
How 
Naturalness 
Feels & 
Makes You 
Feel 
Quiet or Peaceful 305 36 
Free from Problems 145 17 
Relaxed or Calm 132 16 
Awe 123 15 
Close to Nature 116 14 
Sense of Seclusion 105 12 
Pleasant or Enjoyable 80 9 
Able to Think 59 7 
Feel Safe, Comfortable 44 5 
Feel Good or Happy 41 5 
Are Great 30 4 
Inspired & Informed 28 3 
Fun & Exciting 24 3 
Feeling Refreshed 19 2 
Feels Familiar 17 2 
Feels Spiritual 14 2 
Conjures Feelings 7 1 
Total 571 67 
Ideas About 
Naturalness 
Made by Nature 287 34 
Difficult or Hostile 104 12 
Balanced or Sustainable 92 11 
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Power & Force 55 7 
Origin with Humans 20 2 
Admired or Appreciated 20 2 
Fragile or Delicate 19 2 
Origin with God 14 2 
Simple or Primitive 11 1 
Cultural Significance 11 1 
Total 459 54 
Types of 
Natural 
Environment 
Hills & Mountains 134 16 
Rock Formations 98 12 
Beaches & Dunes 62 7 
The Outdoors 40 5 
Countryside 28 3 
Deserts, Empty & Barren 26 3 
Agricultural Areas 25 3 
Meadows 20 2 
Gardens 15 2 
Moors & Heath 14 2 
Parks 12 1 
Volcanoes 11 1 
Rockpools 11 1 
Valleys 7 1 
Coral Reef 5 1 
Total 352 42 
Uses of 
Naturalness 
Activities like Walking 97 11 
Habitats & Niches 58 7 
Resources 32 4 
Total 166 20 
Note. Theme groups, themes and subthemes are ordered from most to least frequently occurring. 
Since only one occurrence of a theme/subtheme was recorded per respondent, this also equates to the 
number of respondents mentioning a theme/subtheme. It was therefore also possible to calculate the 
percentage of the overall sample (N = 846) mentioning each theme/subtheme (rounded to the nearest 
whole number). The totals for each theme or theme group refer to the total number and percentage of 
respondents mentioning at least one of the themes or subthemes in that group. 
The results show that a large number of themes and subthemes can be used to 
describe naturalness; demonstrating that the perceptions of naturalness are much 
broader than those currently operationalised within environmental psychology 
research. It also demonstrates the difficulty in compressing so much information 
regarding what constitutes naturalness into the polarised nature-urban dichotomous 
variable. And it suggests that the examination of naturalness by one of its 
constituents, such as vegetation, is inadequate, with many other facets going 
unmeasured by such an operationalisation.  
To better understand what the respondents perceived naturalness to be then, the 
following section presents a detailed summary of each of the themes and subthemes 
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developed from their responses. Quotes from the respondents are used to illustrate 
each theme/subtheme. The themes/subthemes will also be discussed in relation to 
previous literature from the field of environmental psychology; although given the 
number of themes and extent of the previous literature, it will not be possible to 
relate every aspect to previous research, nor to mention each piece of related 
research.  
Features of Naturalness 
This is the largest of the theme groups, with 11 main themes, each with several 
subthemes. The main themes include: 1) Sounds; 2) Smells; 3) Touch; 4) Natural 
Events & Processes; 5) Absence of Humans & their Things; 6) Humans, Human 
Places & Human Things; 7) Animals & Insects; 8) Plants/Vegetation; 9) Other Life 
& Living Things; 10) Water/Blue Space; 11) Natural Materials. This theme therefore 
encompasses the more tangible, physical, and descriptive features of naturalness. It 
also demonstrates a clear sensory component; something missing from much of the 
research to date.  
1) Sounds 
This sensory theme encompassed any sounds mentioned by respondents as being 
natural. The largest subtheme was that of General Sounds, which encompassed all 
descriptions of nonspecific sounds, such as “natural sounds”, “the sounds of nature”, 
and “aurally pleasing” things. But respondents also mentioned specific types of 
naturalness sound. The most frequently mentioned of these subthemes was the Sound 
of Birds. It mostly related to bird vocalisations, with respondents mentioning “birds 
chirping”, “singing” and “tweeting”, along with species-specific examples, such as 
“cockerels crowing” and “the sound of sea gulls”. But for some respondents it was 
more than birdsong, with these people writing of non-vocal bird sounds too, such as 
“the joy at hearing a woodpecker going about its life”, “signs of animal lifewaves 
lapping (auditory/visual)”, and “birds chirping and hopping/flying about”. Birdsong 
has most notably been discussed in recent research by Ratcliffe, Gatersleben, and 
Sowden (2013 & 2016), who look at the restorative benefits of it. It has also been 
mentioned in descriptions of natural conditions by authors such as van den Berg, 
Jorgensen, and Wilson (2014), who wrote that: “Ambient sound was included with 
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the film clips to capture noise that was consistent with each site, such as people 
talking in the distance, birds singing or the sound of rustling leaves” (p. 175). But it 
has been studied little within the field to date.   
The next largest subtheme, Sound of Water, encompassed a wide range of different 
water-related sounds, created by various means such as rushing water, still water, 
falling water, or crashing waves. In describing the sounds created by falling water, 
one respondent wrote that “the waterfall seems natural to me because the sounds of 
the water crashing down is soothing to my ears”. Another wrote of “the awesome 
power of the river at Niagara Falls and the sound of the falling water”. Others 
described the attributes of water sounds, such as the “rhythmic sound of flowing 
water” and the “sound of breakers rushing over the stones”. Seaside sounds were 
also described as “the sound of rolling waves” and “the roar of the sea”. But for 
some respondents, the sound of water was less dramatic and more peaceful, with one 
writing of the “soothing sound of water” and another of “the feel of the sun on the 
face as you lay in the field listening to the babbling brook beside you”.  
The Sound of Vegetation & Rustling Leaves is a subtheme which refers to both the 
general sounds associated with vegetation and the very specific sound created by the 
interaction between the wind or creatures with the leaves of trees and other types of 
vegetation. Respondents described, for example, how “the wind rustles through the 
trees”, the “sound of wind in branches”, and “swishing trees”. One also described the 
sound of “crunching leaves underfoot”. 
The Sound of Weather referred to sounds of the wind and rain, excluding those that 
resulted from an interaction with vegetation. One wrote, for example, that a natural 
place was one with “no noise other than natural wind, rain etc.” and another 
described the “sound of rain drops”. For some, these sounds were unique to the 
place, with one writing that naturalness is “how the wind sounds & feels in each 
location & how it's different in each location”. 
The Sound of Animals included general sounds such as “animals noises”, “the sound 
of… local fauna” and “wildlife”, as well as more species-specific sounds such as 
“cows lowing” and the “sound of… monkeys [in the jungle]”. One distinguished 
these natural sounds from those of the human environment, explaining how “the 
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sound of far off animals and the deep blue ocean all give you natural beauty, 
something that zoos and pools can't do”.  
The Sound of Insects follows in a similar vein, relating both to the general sound of 
“insects buzzing” and the more specific examples of the “sound of bees in flowers”. 
One wrote that the health of a place “is measured in the sound and sight of insects”.  
The final subtheme for sounds related to the Sound of Life. This described instances 
of wildlife-related sound which were not explained as being caused specifically by 
either insects, animals, or vegetation. Most related to the sounds of “wildlife” and the 
“auditory… signs of life”.  
Aside from the recent, in-depth research into birdsong (Ratcliffe et al., 2013; 2016), 
there is very little environmental psychology research into sound as an element of 
naturalness. And yet, almost a quarter of our respondents mentioned sound in some 
form as making a place appear natural. This suggests that further research is needed 
into sounds as a constituent of naturalness, to examine how natural sounds overall, 
and how certain types of natural sound, might affect restoration, preference and 
affective quality, amongst other psychological outcomes. The subthemes identified 
from our respondents’ comments may be used to help guide this future work, helping 
to develop the sound exposures for experimental research. Laboratory simulations 
are likely to be the most systematic way of examining the perceptions and effects of 
each sound individually.  
2) Smells 
This theme encompassed the scents and smells which respondents perceived in 
natural places and included comments such as the “scents of nature including soil, 
sea, flowers, animals”. It also included a very small number of references to taste, 
which were grouped here given the importance of the olfactory system on taste and 
the fact that they did not form a large enough group on their own. One respondent 
wrote, for example, of “taste (salty air at the seaside)”. 
As was the case with Sound, the largest subtheme was that of General Smells, into 
which respondent references to nonspecific smells, or those which did not form a 
distinct subtheme, were placed. Examples include those of “natural smells”, 
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“aromas” and “different smells telling a story”. The first more specific subtheme 
related to the Smell of the Sea, which encompassed smells of the ocean and salty air: 
“the smell of the fresh sea air”; the “smell of sea ozone”; and the “smell of salt (and 
taste)”.  
The Smell of Vegetation was based upon respondent comments relating to the smell 
of plants in natural places, such as “the smells of the plants it contains” and the 
smells of “damp leaves”. Some referenced vegetation in general, others referred 
more specifically to “the smell of autumnal trees”, the smell “of damp woods”, and 
the “smells of pine [and] grass”.  
Other respondents talked of the co-existing “smells of plants and earth” and the 
“smell of earth and wood”. These instances were coded both as the Smell of 
Vegetation and the Smell of Earth. This second subtheme encompassed smells 
relating to the earth and soil, including the “earthy smells”.  
The Smell of Flowers was coded separately from that of vegetation, given that it has 
its own unique set of associations. Some wrote generally about the “scents of 
flowers”, whilst another referred specifically to the smell of “heather on the moors, 
scented herbs and the scent of roses”. 
The Smell of Rain & Moisture formed the smallest subtheme, but it was somewhat 
distinct from the more salty smells which respondents associated with sea water. 
Respondents here wrote of the smells of “rain”, “damp” and “petrichor”, which is 
defined by the Met Office (2016) as “the smell of rain either as it falls or in 
anticipation of it falling”.  
To our knowledge, no English language, environmental psychology, naturalness 
papers have examined the effects of smell as a main dependent variable, although it 
was mentioned by 13% of our sample. This again highlights an avenue for future 
research; perhaps by exposing participants to an environmental simulation of a 
natural scene with and without smell, or by looking at how smell forms part of the 
experience in a natural environment using life histories. With so little research in this 
area, there are many avenues for future work and each piece of research will help to 
create a picture of the role of smell in perceived naturalness.  
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3) Touch 
The final sensory element of naturalness mentioned by our respondents, the theme, 
Touch, refers to the feel of natural things. One respondent, for example, wrote that 
“touch is important too, the texture of different leaves, the feel of grass, moss or 
pebbles beneath my hands”. General instances of touch, such as the “feel of nature”, 
“softness under foot”, and “feels beautiful”, were coded into the subtheme, General 
Touch. 
More specific aspects of touch were summarised by the following three subthemes. 
The Feel of Materials refers to descriptions of contact with natural surfaces and 
substrates. Many discussed the experience of touch through the feet, with 
descriptions of “squishy mud between the toes”, the “feel of the sand under your 
feet” and “the touch of rocks, grass underfoot”. For some, the feel of natural 
materials provided a contrast with those of manmade materials, with writing of 
“standing on sand or earth not cement” and “the feel of earth beneath your feet 
instead of pavement”.  
The Feel of Vegetation was also experienced under foot for many, with comments 
such as: “the feel of the grass beneath your feet”; “fallen leaves underfoot”; and “the 
feel of walking beneath tree canopy or across hardy moorlands”. But vegetation was 
also encountered through the hands, with respondents describing “being able to 
touch bark & leaves” and “the feel of the trees on hands”.  
The Feel of Water encompassed the experience of physical contact with both sea and 
fresh water. The experience seemed to be more of a whole body one for some, who 
write of “weightlessness in water”, “floating in salt water” and “being able to 
experience all the elements at once, so wind while dipping feet in water”. Another 
respondent mentioned “paddling in streams and rivers”, with the feet again forming 
an important conduit for the experience of touch in water. 
The sensory elements of touch, as with that of smell, are relatively unresearched in 
the field. But as van den Berg et al. (2003) write, “it is obvious that visual 
simulations of environments lack certain characteristics (e.g. smell and other sensory 
aspects) that many people consider a vital component of real-life restorative 
experiences” (p. 145). The present research supports this assertion, but also suggests 
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practical elements to include in future studies which might examine this element, 
with the identification of some constituents of touch.  
4) Natural Events & Processes 
This theme encompassed various natural events and phenomena, such as 
earthquakes, the weather, sunsets and the seasons, as well as physical processes like 
erosion and the processes of living things.  
The largest subtheme, Weather, was mentioned by 35% of the sample. This was a 
diverse subtheme, involving descriptions of the weather and climatic conditions in a 
particular place or region, as well as the experience of seeing and being exposed 
directly to the weather. Some respondents simply mentioned “the weather”, or “the 
elements” as being natural. Others listed various weather and climatic conditions as 
themselves being natural: “breezy”; “blue skies”; “ice”; “heat”; “dry”; or “crisp”. For 
some, the appearance of the unique climatic conditions made that place appear 
natural: “very individual weather conditions”; “extreme cold and ice of the north 
pole”; “snow capped peaks”; and “a super hot desert”. But for many, it was being 
able to experience these weather or climatic conditions that made somewhere 
natural. For example, one wrote of “feeling the wind on your face”, and another of 
“feeling exposed to the turn of the seasons and sensitive to shifts in temperature, 
warmth of the land or seas”. This ability to experience climates and weather 
conditions seemed to distinguish a natural place from a human made one, with the 
purpose of many buildings being to exclude the weather and variations in climate. 
One respondent, for example, wrote that in a natural place they could “feel the 
weather rather than be cooped up inside” and another wrote that it “may rain!”. Note 
that most references to feeling the weather were coded here rather than as a sensory 
experience, although it is acknowledged that there is some overlap between the two, 
despite attempts to separate and distinguish them. 
For other respondents, simply being able to see the weather made the place more 
natural. One wrote of having “a good view of clouds”, another of “looking up at the 
sails blowing in the breeze”. There was also an awareness that the natural places 
were exposed to and affected by the weather conditions, with respondents writing of 
places being “affected by weather”, “open to the elements”, and that the “elements 
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and geology shape environment”. There was a sense too that this exposure to the 
weather was the main driving force in that environment, with one writing that a 
natural place was “dependant on weather/climate for changes not human 
intervention”. 
Weather is not a commonly examined aspect of naturalness, although novel research 
such as that by Beute and de Kort (2013) has compared sunshine and overcast 
conditions. We know of no research which specifically examines the more adverse 
conditions mentioned by our respondents as being natural, such as storms, rain, snow 
and “cold, thin air”. But some have utilized field visits which tacitly involve some 
weather influence. One such example is Dandy and van der Wal (2011), who state 
that “weather conditions during visits were variable, ranging from sunshine to 
overcast and light drizzle and generally little wind” (p. 45). 
The next largest subtheme was that of the Processes of Living Things, which 
included comments relating to lifecycles, death, evolution and the adaptations which 
creatures have made to live in a particular area. It also included comments relating to 
the way in which creatures use the environment for their processes, and the 
interactions between living things, such as the predator and prey relationship. For 
example, respondents mentioned “observing an ecosystem in action”, “healthy wild 
animal populations, with alpha predators keeping numbers of other species in check” 
and how “fallen leaves rot away”. Another talked of “complete ecosystems 
developed over millennia by nature and natural selection. The plants and animals 
live in a symbiotic harmony and in balance with one another”. And a respondent 
wrote that “one can observe natural processes in these places… [the] growth of 
vegetation, prey/predator (excluding man)”.  
The subtheme, Physical Processes, related more to the physical forces and 
geological processes which take place in natural environments. This included 
“gravitational pull”, processes of “the long, slow geological type”, “glacial erosion” 
and how “elements and geology shape [the] environment”. One wrote of how natural 
places “were formed by and continue to be shaped by geological processes 
(weathering, erosion, tectonic plate movements, etc.)”. This subtheme, along with 
that of Processes of Living Things, was more novel still than that of Weather, with 
the author aware of no similar references within environmental psychology research. 
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Respondents also mentioned the Seasons as being natural. One wrote of “feeling 
exposed to the turn of the seasons and sensitive to shifts in temperature, warmth of 
the land or seas. Somehow more extreme than in the city”. And seasonal events, or 
particular features of the seasons, were evident in comments such as “beautiful 
spring flowers” and “fabulous autumn colours”. Berman, Jonides, and Kaplan (2008) 
examined restoration when walking in nature versus a downtown urban location and 
found no effect of season on results. But perhaps more qualitative research is first 
needed to examine the perceptions and effects of seasons, and different questions 
need to be asked of the links between season and restoration. 
Natural Phenomena such as “sunsets”, “sunrise” and the “northern lights” were also 
mentioned as natural. One wrote that being able “to watch the sunrise over the sea in 
the morning & then watch the sunset in the evening is magical”, and another that “an 
unusual event like a rainbow or a storm can add to the experience”. Such phenomena 
have been mentioned by some researchers, although this is not common. Hartig, 
Nyberg, Nilsson, and Gärling (1999), for example, used simulations of natural 
environments which included “various ephemeral effects… including a rainbow, 
unusual clouds, and sunset colours” (p. 355). 
5) Absence of Humans, Human Influence & Human Things 
This large theme, of which 89% of the sample mentioned at least one of its 
subthemes, encompassed an absence of humans, their things, signs of their presence 
and their influence.  
A Lack of Human Influence was the largest of its subthemes, mentioned by 48% of 
the sample. This subtheme reflected an absence of human influence, interference, 
control, management and activities. As a result, the natural environment was 
perceived as being at least partially unaltered, untamed, undisturbed and unaffected 
by humans. It was also perceived to be unplanned or without human design. For 
example, respondents wrote of natural environments being “away from human 
disturbance and interference”, “free from manipulation”, “no human order to the 
places”, and “a place that appears to be unchanged by people”. One respondent 
wrote that humans “have a way of ruining natural things and trying to make it fit 
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their needs first. Which is creating building to put people in to do meaningless work. 
What makes these places natural is the lack of human influence”. 
There was acknowledgement by some respondents that it was hard to find a truly 
natural environment in today’s world, but that natural places exhibit relatively low 
levels of human influence. For example, one wrote that: 
Although I know these places have been altered by humans, it's the feeling 
that they are artless, that they have arrived at what I see by themselves - that 
plants have seeded into cracks or between other plants, that either in the 
garden or at the seaside or on the moors I feel the places haven't been 
interfered with.  
Another wrote that “a visible lack of human intervention has to be present to make a 
place seem natural, even though I know that almost all that one can see in, for 
example the Scottish Highlands, is a result of our intervention”. Perhaps for these 
respondents then, it is more about a perceived lack of visible influence than actual 
influence. This is interesting, as it contradicts the work of some in other disciplines 
who have examined naturalness. For example, Rozin (2005), who examined 
naturalness in the context of food and drink, suggests that human interference 
through contagion by non-natural elements and chemical transformation affects the 
level of naturalness. They wrote that “the history of an entity’s processing is more 
important in determining its naturalness than is the nature of the entity’s contents” 
(Rozin, 2005, p. 652). It may be then that natural environments are perceived 
differently to other forms of naturalness. Or perhaps the perceptions of our 
respondents are anomalous. Further research could help to unpick this. One study, 
for example, might look at how various levels of visible human intervention might 
affect perceptions or psychological outcomes. An interview study could also help to 
delve deeper into this coexistence of a perceived lack of human intervention and the 
knowledge that all naturalness has been altered. 
Within the environmental psychology literature, the lack of human influence is 
frequently discussed in relation to naturalness (e.g. Kearney et al., 2008). Sullivan 
and Lovell (2006), for example, write that “people prefer natural landscapes to urban 
ones, and the inclusion of a high degree of human influence in a scene is likely to 
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decrease preference (Kaplan and Kaplan, 1989, pp. 43 and 61)”. Human influence is 
often, therefore, considered in the development of naturalness conditions. Tennessen 
and Cimprich (1995), for example, described their “all natural view” as consisting 
“of trees, grass, bushes, and/or lakes and no evidence of human influence” (p. 80). 
But Lamb and Purcell (1990) remind us that human influence, whilst important, is 
only one aspect of naturalness (and this is reflected in the scope of the theme 
structure that has been developed):  
The range of perceived naturalness varied continuously between the limits 
above indicating that, despite the absence of man-made influence, a large 
range of variation in naturalness was perceived among the scenes depicted. 
The absence of human interventions in scenes or the “greenness” alone are 
clearly not the only basis for judgements of naturalness (p.339) 
The next largest subtheme to describe a natural environment, was Unpolluted. This 
subtheme encompassed four aspects of a lack of pollution: 1) that the environment is 
generally clean and unpolluted, with an absence of litter; 2) that the air is clean, fresh 
and crisp, with an absence of human-made smells; 3) that the water is clean, clear, 
fresh and unpolluted; and 4) that there is an absence of light pollution, so that one 
can see the sky, stars, and experience darkness. Respondents wrote of “somewhere 
that is not polluted by chemicals or waste products”, “being able to breathe fresh air 
without the smell of pollution”, “running water that's clear and fresh”, and “the fact 
that you can see the stars in all these places without light pollution”. But there was 
an awareness amongst our respondents of the futility of expecting an entirely 
unpolluted place by some, with one writing of a “lack of pollutants or at least, if 
there are pollutants or litter, they are so out of place that they ‘embarrass 
themselves’”. Another wrote: “No litter! Bit tricky to achieve but in those places 
people are often more aware of being careful of tidying up and generally taking 
care”.  
Litter as a concept affecting naturalness perceptions and its benefits, has also been 
mentioned by some previous researchers. Wyles, Pahl, Thomas, and Thompson 
(2016), for example, found that litter undermined the psychological benefits of 
viewing the natural environment of the coast. And participants interviewed by Nordh 
et al. (2017) mentioned the absence of litter in the desirable green space of a 
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cemetery. But the other forms of pollution suggested by our respondents, such as 
light pollution, are less frequently mentioned. Nasar and Terzano (2010) suggested 
that “people may like the appearance of the lights of city skylines viewed as a distant 
object, but may dislike the immersive experience of the same city with its crowding, 
traffic, noise, litter, and light pollution” (p. 216). But light and the other forms of 
pollution discussed above, having been mentioned by 35% of the sample, merit more 
dedicated research.  
Related to the idea of a lack of human influence, is the idea that a natural place is 
Pure or Untouched. The natural environment was considered by some as pristine, 
unaltered, unspoiled, not destroyed or damaged, and not abused by humans. But 
whilst it does reflect the unchanged state of a place by humans, this subtheme is 
distinct from a place devoid of human influence, in that it encompasses a more 
symbolic or spiritual idea of purity. For example, one wrote that “a natural place is 
an untainted wilderness. Such as a pristine forest. A canyon unblemished by man”. 
Others wrote of: “a place not ‘spoiled’ by man.  Generally, untouched, or 
undeveloped places”; “A place of unspoilt beauty, where mankind has not left its 
mark”; and “a place that hasn’t been messed up by humans”. 
The pristine aspect of naturalness is discussed within environmental psychology (e.g. 
Hartmann & Apaolaza-Ibáñez, 2010; Schroeder, 1991), but this aspect is not 
frequently examined explicitly. The idea of purity is recognized as an important 
concept in the work of Rozin (2005), however, who was mentioned earlier as 
examining perceptions of food and drink. They noted that “adding small amounts of 
nonnatural entities seems to effectively destroy naturalness” (p. 653). Similarly, our 
respondents suggest that the pristine, pure, and untouched natural environment can 
be tainted and destroyed by the addition of nonnatural, human elements.  
Low or No Development was also a perceived feature of natural places for 34% of 
the sample. This reflected the perception of a lack of buildings, human structures, 
facilities and infrastructure in natural places. It also signified less built up areas and 
being away from cities or civilisation. For example, respondents wrote that natural 
places “contain no man-made constructions”, are “relatively undeveloped”, are 
“without concrete buildings” and have “fewer large buildings”. This subtheme is 
very much concordant with the current thinking in environmental psychology, that 
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human structures reduce the naturalness, and therefore the psychological benefits of 
an environment. Schroeder (1988), for example, examined the visual impact of 
hillside development (one measure being building density), finding that it reduced 
the attractiveness of a hillside. Similarly, Sullivan (1994) found that one of the 
environmental conditions examined in their study, which was characterised by an 
absence of built elements, was “by far the most preferred” (p. 99). But the 
perceptions of developments in naturalness may vary, and therefore not feature so 
prominently as an aspect of naturalness in other samples beyond the westernised one 
recruited for this study. Zube, Pitt, and Evans (1983), for example, wrote that: 
A cross-cultural study by Zube and Pitt (1981), however, found that West 
Indians did not share Americans' perceptions that natural landscapes have 
greater scenic quality than landscapes containing structures such as houses 
and hotels. This suggested that this difference may be attributable to 
differences in education and environmental experiences (p. 116). 
Respondents also mentioned an Absence of People, both in their presence and 
residence of an area. Some wrote, for example, that in natural places there were “few 
people”, that they “can get away from people”, and that “there are not a lot of 
humans living there”. This supports the idea of naturalness utilized by Hartig and 
Staats (2006) in their environmental simulations, which included forest images with 
no “signs of human presence other than the path” (p. 218) and an absence of people. 
It would, however, be interesting to more systematically examine its effect in future 
research. A study could, for example, look at the restorative effects of a scene high in 
naturalness with no people present, with one person present, with two people 
present, and so on; examining the additive effect of the number of people in the 
scene. Thought should also be given as to how and where those people are presented 
in the scene, so as to take account of the fear that encountering people in natural 
environments may engender (e.g. see the work of Andrews & Gatersleben, 2010).  
There was also a perception that Nature is in Control in natural areas. This theme 
was placed at this point in the theme structure because of its close relationship to the 
ideas of low human influence and the untouched nature of natural places. It is in 
some ways the antithesis to human influence, with the idea being that nature is in 
control, it maintains itself, and it is not dependent on humans. In this view, natural 
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places appear unhindered by humans and resistant to or unaffected by human 
intervention, even reclaiming some human spaces. But it is more than simply a lack 
of human influence, with the consequence being that creatures are free, safe and 
unharassed in these places, doing as they want and living without fear. For example, 
respondents wrote of “a place where nature is ruling over everything”, “lack of 
people with nature dominating”, and “a place produced and governed by the forces 
of nature”. Another wrote of how “they are not seemingly controlled by humans, but 
by 'Mother Nature'. They are left to be what they are, not manipulated”. And others 
of “nature dominating”, of how “they don’t need humans to exist”. This appears to 
be a novel feature in the research, albeit something which is tacitly implied by an 
absence of human influence in some work. 
Respondents also perceived an Absence of Transport. This included an absence of 
cars, other vehicles, traffic, bicycles and planes, along with the infrastructure that 
permitted transportation, such as roads. It also included an absence of paths, 
pavements and paving. Respondents wrote, for example, of “places that have not 
been spoilt by buildings and roads”, “few or no motorised vehicles”, and “alternative 
transport encouraged, fewer modern modes of transportation”. These aspects are 
often reflected by the term “urban”, which is frequently utilized in other research 
(e.g. Hartmann & Apaolaza-Ibáñez, 2010; Herzog & Rector, 2009; Pilotti et al., 
2014), but rarely clearly defined. It is also reflected in research such as that of 
Mausner (1996), who identified “nonnatural elements”, such as “buildings”, “cars”, 
and “roadways” (p. 339). The current findings serve to tease apart the various 
aspects of urbanity, human influence and physical presence into clearer categories, 
which could be used to more accurately measure the effects of these different 
constituents on respondent perceptions, preferences and well-being. 
Respondents also mentioned the Absence of Humans Sounds. This included a lack of 
noise due to factors such as traffic, an absence of barking dogs (which was included 
here as respondents seemed to associate dogs with human presence), a general lack 
of noise pollution, and the disguising or drowning out of such sounds by more 
natural ones. Respondents wrote of “little or no human noise”, “no ‘artificial’ noise”, 
“isolated from city and vehicle sounds”, and “the dramatic sounds of the water often 
drowning out less natural sounds” (note, only the second part of this last quote was 
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coded here; water sounds were coded separately). The presence of anthropogenic 
sounds as reducing the benefits of naturalness is an area of recent and increasing 
interest. Axelsson, Nilsson, Hellström, & Lundén, (2014), for example, found that 
the perceived magnitude of road traffic noise had a negative effect on the soundscape 
quality of an urban park, and that water had a masking effect on traffic noise. 
The Absence of Human Objects & Places encompassed a lack of human features, 
products, artificial and modern things, as well as human-made landscapes, scenery 
and environments. Respondents wrote of “a place that has no man-made objects”, an 
“absence of artificial devices like artificial rocks, any electronic devices, artificial 
lighting, signs and notices etc.”, being “away from the man-made, built-up 
environment”, and being “far from technology and other modern, man-made 
features”. 
An Absence of Industry referred to places which were unexploited, with resources 
left unextracted, an absence of machinery, as well as a lack of agriculture and 
cultivation of the landscape. Comments included: “a place that is not farmed”, “lack 
of agriculture”, “its forests [are] not cultivated”, and “free of industrial technology”. 
However, as with previous themes, there was an awareness that this is a difficult 
ideal to achieve, with the respondent who wrote the final quote in the previous 
sentence adding, “(wish they were)”. This conflicting ideal was also articulated by 
one respondent who wrote of natural places: “being uncultivated, although all 
countryside land is the product of man management”.  
An Absence of Technology in general was also mentioned by respondents. 
Respondents wrote of being “off grid” and away from phones, technology, and 
phone signals. One wrote of being “somewhere where you don't need technology”, 
another of “an environment that is technology free”, and one more that they were 
“able to escape from technology, [being] reliant on the surroundings”. This final 
comment highlights the fact that, for some at least, an absence of technology seems 
to promote a sense of being away from their usual life and stressors. Another 
respondent wrote of “being closer to nature like going back in time when things were 
a lot more easy-going and less frantic (maybe showing my age!), less technology and 
people living more gently, less stressed”. These comments were made at a time in 
which the negative effects of social media and smartphone use were starting to be 
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discussed more in public (e.g. Lee, 2014). Aside from the implications of technology 
for the individual, some also mentioned the impact of technology on the land. These 
respondents wrote of an absence of electricity and power lines, with comments such 
as “no pylons and telegraph wires”, and a “lack of technological noises or 
obstructive views”. 
An Absence of Human Materials encompassed the absence of artificial materials 
such as concrete, cement and plastic in a natural environment. Comments coded here 
included: “no plastic anything”; “without many ‘artificial’ materials”; and “not 
enclosed in concrete or glass”. Sometimes, respondents used the contrast between 
natural and human materials in comments such as “stone paths not cement” and 
“there is more grass than concrete”. This subtheme also included an absence of 
human colours (given that human colours are often bound up with our materials), 
with one respondent, for example, writing of “no bright man-made colours”. This 
subtheme supports the categorisation of human materials as a nonnatural element, 
something which is not generally discussed as frequently as greenery or water in the 
literature, but is nevertheless widely recognised. For example, Dunnett and Qasim 
(2000) wrote that “over a third of the people surveyed welcomed relief in the garden 
from the concrete and tarmac of the city environment” (p. 43). Korpela et al. (2002) 
wrote that “as natural and urban prime stimuli, we used pictures of a garden in a 
large park and the bottom floor of a large concrete parking garage, respectively” (p. 
638). And Lee et al. (2015) compared a concrete roof with a vegetated one.  
A natural environment free of human influence & human things, was also perceived 
to be Free from Rules & Constraints. This subtheme was developed based upon 
comments relating to the perceived physical and psychological freedom found within 
natural environments. For example, respondents wrote of “no fences or walls”, of 
“being able to move freely”, and of “the freedom to roam”. A natural place therefore 
seemed to have no restrictions on whom can enter and was “a space open to 
everyone”. There were also fewer perceived rules governing behaviour, with one 
writing of “less constraints on behaviour, proper clothes etc.”, and another “a place 
with no rules”. Some respondents also saw natural places as being free of fees, the 
need for money, and profits and financial gain. For example, one wrote that “it costs 
nothing to go there”, another that “no price is charged to view the majesty of these 
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natural settings”. To the author’s knowledge, such an aspect of naturalness has not 
been discussed in previous literature. 
Similar to this subtheme was the perceived Absence of Businesses. Respondents 
wrote of a lack of “businesses”, “shops”, “commercial ventures” and “arcades”. This 
resulted in natural places being perceived as “largely unspoilt by commercial 
activity” and not “not dominated by artificial economic human systems”.  
Respondents also wrote of an Absence of Chemicals such as pesticides and 
fertilisers, writing of “organic veg”, things growing “without the use of artificial 
chemicals”, and places where humans have not “used pesticides to destroy naturally 
occurring wild flowers and insects”. 
And finally for this theme, was the Absence of Domestic Animals, in which a handful 
of respondents wrote of an “absence of people or farmed animals”, “no dogs”, and “a 
place where you can get away and not see a single building, house, person, cat, dog”. 
The absence of humans, human influence, and things, was therefore a broad concept, 
encompassing various different aspects. The subthemes relate well to previous 
literature, broadening and formalising the ideas which already exist, especially 
surrounding the concept of urbanness. They also suggest numerous other avenues for 
future research. But whilst the themes described in this section enforce the idea that 
naturalness is in part defined by the absence of humans, it is not necessarily the case 
that human presence is the opposite of naturalness. Van der Jagt, Craig, Anable, 
Brewer, & Pearson (2014), for example, wrote of their findings: 
It is an interesting observation that, despite a substantial negative correlation 
between the respective constructs, both Natural and Built Character 
independently contributed towards predicting ratings of beauty. This confirms 
our notion that natural and built scene content cannot be regarded as the opposite 
directions along a single dimension (p.10).  
This research is supported by the development of the next theme, which sits 
diametrically opposed to the present theme, and shows that naturalness need not 
always be defined by a lack of humanness. 
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6) Humans, Human Influences & Things 
This theme encompassed the idea that the presence of humans, their influence, and 
their things are natural. Whilst it is distinct from the previous theme, the two were 
not mutually exclusive, with 142 respondents mentioned at least one subtheme 
relating to the presence of humans and at least one relating to the absence of humans. 
The first subtheme in this group related to the general idea that that humans, their 
objects, processes, places, or interventions are natural, and is named: General 
Humans are Natural. This is quite a wide-ranging subtheme. Some wrote of the 
desirability of certain groups in the natural environment; of friendly people, the 
presence of children, of indigenous peoples, and interacting and socialising with 
others in natural places. For example, one wrote of “the laughter of children 
climbing the trees in the park and the shouts of joy as they score a goal in the field”, 
another of “being around lots of people”, and another of “friendly folk with smiling 
faces”. But there was also the idea that humans are themselves natural or part of 
nature. One wrote that “I think all places are natural, even humans are just a product 
of nature”. Another posed the questions:  
If humans are part of nature, perhaps our interventions in the world are 
natural. If a beaver builds a dam and floods an area, would it be considered 
'unnatural'? Therefore should we consider our own interventions unnatural? 
Is everything natural taking that approach? 
Some used the positive and negative influences of humans on the environment 
around them to distinguish between those who are natural, and those who are less so:  
I do believe that people are of nature too it is just that with "civilization" we 
bring with us a whole baggage of manufactured rubbish, pollution, 
technology that disconnects us from the natural environment and often 
pollutes it. Communities that live sustainably in their environment with low 
scale technologies are natural. 
Given these arguments then, some suggested that human places, big and small, were 
also natural. For example, one wrote that “EVERYTHING is natural, including 
human cities and technology, since the human is also a natural entity existing in a 
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natural place, constructing all things from natural resources”. Other respondents 
wrote of “fishing villages”, a “small town”, “the energy and density of modern 
Tokyo”, and that “I am accustomed to a city environment and would therefore feel 
more relaxed in the city, so I would take the alien to The Shard”.  
The ideas communicated by this subtheme form a direct challenge to the prevailing 
idea that humans and their things are separate from nature, as communicated by the 
opposing categories of nature and urban. It also brings us back to the criticism of 
Mausner (1996), discussed in Chapter 2, who asserted that: “By presuming that this 
dichotomy exists for all people, much of the extant research may in fact reinforce the 
separateness of people from nature, and, by doing so, overlook possibilities for 
integrating the human and natural realms” (p. 335-6). The presence of humans in 
naturalness therefore warrants urgent further research. Given the novelty of this 
perception, open-ended interviews or focus groups might be best suited to exploring 
these ideas through free discussion with respondents, helping to delve into and 
unpick the ideas represented by this subtheme. Within such research, it would also 
be interesting to explore the ways in which humans can be both part of naturalness 
and capable of reducing naturalness. 
Places Managed by Humans were also perceived as being natural. This subtheme is 
different from the previous one, in that it is less about the idea that humans 
themselves are natural, and more about how the positive influences and protection 
afforded by humans can enhance the naturalness of a place. Respondents frequently 
mentioned National Parks, Sites of Special Scientific Interest, or Areas of 
Outstanding Natural Beauty, which are all protected and managed by humans to 
some degree. Respondents wrote, for example, of places “sympathetically 
supported”, a “protected endangered bird nesting site”, or of “an ice age escarpment, 
National Trust protected”. Describing this positive influence in more detail, one 
respondent wrote how “for centuries people have tended and looked after these 
places” and another that “as a volunteer I help to maintain the 26 acres by naturally 
maintaining the balance so as to enhance a full life for the complete chain cycle”. 
And as with some of the previous subthemes, there was an idea that despite an 
awareness of the role of humans in their management, they appear to be unkept: 
“although these places may be managed by mankind, they feel as if they've never 
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been touched by man”. This subtheme represents a novel idea in relation to 
naturalness research, and it would be useful to investigate this further as part of 
qualitative research into the perception that humans can be part of nature, enabling 
further elucidation of the ideas discussed in the previous subtheme. 
There was also an idea that Old Human Elements are natural. This subtheme 
encompassed comments relating to the historical, cultural and attractive nature of 
some human places. There were references to “heritage”, “small indigenous old 
buildings, “quaint areas”, and “traces of human habitation from a bygone age”. The 
types of material with which these older buildings were created may have lent a 
natural aesthetic, with one writing of “buildings constructed from sympathetic 
materials”. And for some, it seemed that human places may have become more 
natural with time: “some historical industrial features have somehow managed to fit 
into the 'natural' landscape now they are no longer part of the rat race”; and “not 
recently built up. Can be historical but reverting back to the wild”. This could be an 
avenue for future research, to examine whether human places can become natural 
with time. And indeed, some researchers have started to look at the restorative 
potential of older cities. Franěk, Šefara, Petružálek, Cabal, and Myška (2018), for 
example, compared an urban scene with an old city scene, consisting of buildings 
from the 19th and 20th centuries; although no significant differences in perceived 
restoration were detected between the two in this study. 
7) Animals & Insects 
The theme, Animals & Insects, was mentioned by 48% of the sample as making a 
place appear natural. This encompassed animals, birds, insects, aquatic creatures, 
and fauna, forming five distinct subthemes. 
Animals was the largest of these subthemes, which included both small and large 
animals, and ranged from mammals, to reptiles, and domestic animals (although 
there were few instances of these). In a general sense, respondents mentioned places 
as being “inhabited by plants and animals”, seeing “other animals pottering by”, and 
“animals grazing”. A range of more specific species were also mentioned, from 
“bears” to “bats”, and “shrews, sheep, deer, and birds”.  
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Another subtheme was created to represent instances in which respondents 
mentioned Fauna, or native and indigenous wildlife. Many respondents wrote of 
“flora and fauna”, of natural places containing “wildlife – plants/animals”, and 
“native creatures of the area”. The idea that the animals were native to a particular 
area coincided with descriptions of their being unique, rare, specialised, and highly 
adapted to that particular place. For example, one wrote of “a place where plants and 
creatures that are suited to the local conditions are able to thrive”, and another of 
how “plants and animals have evolved and adapted to their surrounding 
environment”.  
The next subtheme included mentioned of Birds, with the majority being general 
references to birds, and some mentioning particular species such as “ducks”, “gulls”, 
or “gannets, curlews, [and] skylarks”. They were coded separately from animals in 
general due to the differing associations respondents seemed to have with them, 
writing of “animals or birds”, for example.  
Insects were often described in a general sense, with the synonyms of “bugs”, 
“critters” or “creepy crawlies” sometimes being used in their place. Insects such as 
“bees” and “butterflies were often mentioned in their own right, however. One 
respondent wrote that the health of a place “is measured in the sound and sight of 
insects”, and another of “the anticipation of seeing… a dragonfly near the waterfall”. 
Aquatic Creatures encompassed instances of aquatic dwelling animals, including 
mammals, reptiles, fish, and amphibians. Respondents wrote generally of “fish” and 
“amphibians”, but they also mentioned more specific examples, such as “dolphins 
playing offshore”, “newts”, and “molluscs”. One wrote of the “presence of [a] 
watery world and water creatures (frogs, fish, crabs…)”.  
Despite being mentioned by almost half of the sample, animals are rarely examined 
within the environmental psychology naturalness research. Some have started to 
recognise their importance, with Ratcliffe et al. (2016) examining birdsong as a 
natural stimulus, and Cracknell et al. (2016) examining the restorative effects of fish 
and invertebrates in an aquarium. But it seems that this aspect of naturalness 
warrants much more attention than is currently being given. 
 
Perceptions of Naturalness 
Emma Victoria White Page 141 of 440 University of Surrey 
8) Plants/Vegetation 
The presence of Plants/Vegetation also constituted a large part of what made a place 
appear natural, with 72% of respondents mentioning it in some form. Trees were the 
most frequently mentioned of the vegetation types, being written about in some form 
by 45% of the sample. This included mention of woodland, forest, jungle, rainforest, 
and wood, including tree seeds and wooden pieces such as driftwood, bark, and 
fallen trees. Places such as woodland and jungle were coded here as collective 
mentions of trees, rather than as a type of natural environment, given comments such 
as “in the redwood forest, just the incredible size of the trees” and “millions of 
trees”, which seemed to refer to the contents of these places. The scale and age of 
trees seemed key to many, with comments such as: “ancient forest”, “tall trees”, and 
“the forests are a great place to tell the history of some of the trees and learn how old 
some of them are”. Another wrote: “in the redwood forest, just the incredible size of 
the trees”. Trees also seemed to facilitate reflection, with one writing that “I get the 
feeling of being more intuitive and introspective when I think about forests and 
trees”. Whilst some referred to trees in a general sense, others referred to particular 
species of tree, writing of “giant redwood trees”, “oak forests”, “pine cones”, and 
“palm trees”.  
Other respondents wrote of vegetation in general (General Vegetation), through 
instances of unspecified vegetation and plant types, and leaves. Respondents wrote 
of an “abundance of natural plant species”, “beautiful plants”, “colourful 
vegetation”, and “a variety of plants”. Others wrote of “foliage”, “fallen leaves” and 
“roots”. Vegetation in its more general form is commonly used to represent 
naturalness in the literature (e.g. Herzog & Chernick, 2000; Kuo, 2001), being 
termed “greenery” (e.g. White & Gatersleben, 2011), “plants” (e.g. Raanaas et al., 
2011), or “vegetation” (e.g. Sheets & Mazer, 1991).  
Respondents mentioned specific types of vegetation as well, such as native and 
indigenous plant life, described by the term, Flora. This subtheme included mentions 
of unique, specialised and adapted flora, and was based upon comments such as: 
“where the wildlife and flora have adapted to the conditions and find their own 
balance”; and “specific plants to match the habitat”. It also included naturalised 
plants, weeds, and the ‘wild’ portion of the terms “wildflower” or “wild flowers”, 
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which were coded as being both Flora and Flowers. Respondents wrote of “beautiful 
wild flowers and grasses”, “abundant native species of flora”, and “even weeds are 
welcome”. This emphasis on nativeness is not commonly examined in environmental 
psychology research, but some do employ the terms. For example, Coeterier (1996) 
writes that “flora and fauna determine the perception of naturalness, in which cows, 
rose beds and crops are perceived as natural too” (p. 35). This does not reflect the 
understanding that our respondents seem to suggest by their use of the term, 
however. As has already seen, for example, domesticated animals such as cows are 
not seen as wild by our respondents, and agriculture is seen as a human activity. 
The subtheme Flowers encompassed any mentions of the flowering part of a plant, 
often being referred to in a general sense through comments such as: “meadow full 
of flowers”, “beautiful spring flowers”, “colourful flowers”, and “beautiful wild 
flowers”.  Specific types or species of flower were mentioned in comments such as: 
“the carpet of blue when the bluebells come into flower”, “gorse in bloom”, and 
“alpine flowers”. 
A subtheme was also created to account for comments relating to Greenery, green 
vegetation and green space. This was considered distinct from vegetation in general, 
given the emphasis on the colour green, and on the verdant and fertile nature or 
appearance of some of the described plant life. Some respondents, for example, 
wrote of “lushness”, “gentle green hills”, “green and verdant” places, “green, lively 
grass and trees”, and “green, with lush overgrowth of flora”. Some more simply 
referred to “greenery”, “greenness” and “a lot of green spaces”. Hartmann and 
Apaolaza-Ibáñez (2010) also mention “lush green landscapes”, which they found to 
evoke favourable emotional responses and which they suggested “supports an 
evolutionary origin of these preferences, as habitats with these characteristics offer 
advantages crucial for survival and procreation” (p. 125).  
Grass also formed a distinct subtheme, encompassing references to both short, 
cultivated lawn, and wild and long grass. One wrote of “flowing lines of grasses and 
perennials mixed together and appearing like a community of wild plants”, one of 
“waving grasses”, and another of “being able to sit on the grass”. 
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The next subtheme, Unmanicured Vegetation, referred to unmanicured, unaltered, 
and wild-appearing vegetation (distinct from those wild in their origin), which was 
not planned, planted, managed or landscaped by humans. Respondents mentioned 
“self-seeded plants”, “non-managed forest”, “naturally growing plants and trees”, 
and “plants not placed by humans”. Another said of vegetation, that it was “just 
growing natural, no one planted it, it just grew naturally”. The level of wilderness 
and lack of cultivation and maintenance of vegetation is often referred to as being 
wild or more natural. For example, Özgüner and Kendle (2006) distinguished 
between “naturalistic” and “designed” landscapes, and wrote that “urban natural 
areas range from highly formal, cultivated plots to naturalistic areas” (p. 140). Our 
theme extends this concept by providing a clearer description of what this entails, 
and an understanding of what terminology lay respondents use to describe it. 
Other forms of vegetation placed into this theme included: 
• Hedges/Bushes, with reference to “hedgerows”, “bushes”, “shrubs”, and 
“hedges”.  
• The Growth of Plants and the spread or development of them. Comments 
included: “lush growth”, “plants growing unrestricted”, “the continued growth 
and movement of cells in the forest”, “mass of plants all growing together”, and 
“plant development”. 
• Edible Plants, fruit, and vegetables. Respondents wrote of “fruit/nuts/anything 
that can be foraged”, “fruit bushes”, “autumn berries”, and “rare pear fruit”.  
• Undergrowth and understory vegetation also seemed distinct from other types of 
vegetation, with descriptions including: “ground cover”, shrubby undergrowth”, 
undergrowth”, and “dense thickets where mankind cannot penetrate”. 
Undergrowth is something which has been examined in the context of vegetation 
density (e.g. Williams & Cary, 2002), but not often as something which may 
increase naturalness perceptions. 
• Aquatic Plants, both coastal and freshwater. Examples include: “waterside 
plants”, “sea weed”, “samphire”, “kelp”, and how “rivers are home to many 
natural species of plants and animals”.  
• Moss or Lichens: “the rare Lichens on the Cairngorm mountains” and “we have 
huge, old trees here, with moss hanging out of them”. 
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This list of different types of vegetation which respondents mentioned as being 
natural replicates and extends those identified by other authors. Mausner (1996), for 
example, identified the distinct vegetative elements of “trees”, “leaves”, “grass” and 
“flowers” (p. 339). 
9) Other Life & Living Things 
The theme Other Life & Living Things related to life in general and was coded 
separately from more specific types of life such as plants and animals, as the 
respondents did not say what type of life they were referring to. The theme has three 
subthemes and was mentioned by 40% of the sample.  
The largest subtheme related to Wildlife & Native Life, which encompassed 
references to general native species and specialized life which have adapted to the 
environments in which they have evolved. One respondent wrote of “a place where 
everything within that space belongs indigenously, i.e. it evolved to be in that place”. 
Others wrote of places “alive with wildlife”, which are “a habitat for wildlife”, and 
are filled with “local wildlife”. They also discussed the “adaptability of all living 
organisms”, “lots of native species”, and “plenty of opportunity for endemic species 
to thrive”. Another wrote of a place “where the species that occupy it form a system 
adapted to that environment”.  
The subtheme, Living or Alive, focused on life, growth and development. 
Respondents wrote of an “appreciation of living things, of life itself”, “living 
breathing places that have a lot of natural wildlife”, and that “the earth in itself is 
‘alive’”. Respondents described “living material” and “other forms on non-humanoid 
life”. This subtheme forms another novel aspect of naturalness, with the adjective 
“alive” more often used to describe urban places (e.g. Kaplan, 1984) or considered a 
subjective quality (e.g. Schroeder, 1991). But the idea of living things is present in 
some psychological concepts related to nature. For example, Nisbet, Zelenski, and 
Murphy (2009) discuss living things in relation to the concept of nature relatedness 
(NR). They write that:  
The concept of NR encompasses one’s appreciation for and understanding of 
our interconnectedness with all other living things on the earth… It is not 
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simply a love of nature or enjoyment of only the superficially pleasing facets 
of nature, such as sunsets and snowflakes (p. 718). 
This definition is not only interesting for its acknowledgment of the role of living 
things in nature perception, but it also tacitly acknowledges the role of other aspects 
of naturalness identified by the present study, such as the phenomenon of the sunset, 
and the weather conditions that precipitate snowflakes.  
Fungi was also placed in this theme, given that it appeared to be distinct from other 
themes such as Plants/Vegetation in respondent comments, a decision which was 
supported by Whittaker’s five kingdom system of classification (1969), in which 
fungi forms a distinct kingdom. 
10) Water/Blue Space 
Approximately half the sample mentioned water in some form as making a place 
appear natural. Many of these respondents (27% of sample) wrote of water in a 
general sense, through comments such as “bodies of water”, “being near water”, and 
“water – blue space”. But respondents also referred more specifically to certain 
forms of water, such as Rivers & Streams, Waterfalls, Geysers & Hot Springs, Lakes 
& Dams, and Ponds (coded as separate subthemes). The most frequently mentioned 
of these was The Sea, Waves & Tides (23% of sample). Respondents wrote, for 
example, of the “beauty of the ocean”, “nice blue sea”, “smooth silky seas”, and 
“crashing waves”. Another wrote of “the water either from the sea breakers crashing 
in or the tide quietly creeping into the mud creeks and changing the look of the 
whole area of marshland and the light constantly changing the colours of the land 
and the sea”. Coded separately, although linked to some descriptions of the sea (but 
definitely not all), is the sense of movement, flowing, and changing of water 
(Flowing Water). Respondents described “natural running water”, “the flowing of 
the river”, “streaming water”, and the “rhythm of the waves”. A subtheme was also 
created for the small number of references to Freshwater & Springs, which 
encompassed “natural spring water”, “oases” and “water ways inland”.  
Water has long been considered a feature of naturalness (e.g. Lamb & Purcell, 1990; 
Ryan et al., 2010), but it is interesting to note the variety of aspects which 
respondents wrote of. The fact that water was mentioned by 55% of the sample, 
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coming just behind vegetation for the number of mentions, also supports the work of 
researchers such as White et al. (2010), who discuss the importance of blue space in 
respondent perceptions of natural places.  
11) Natural Materials 
Around a quarter of the sample wrote of Natural Materials. Some referred to these in 
a general sense (General Natural Materials), writing of “raw and natural 
materials…” and “raw materials - how the world was originally made”. Some 
described them by comparison to human materials, describing a “high ratio of 
organic material growing compared to man-made materials” and “a place made up of 
natural elements e.g. not cement, bricks etc.”. But most respondents who wrote of 
natural materials, did so in reference to specific materials, such as Rocks & Stones. 
This subtheme encompassed rocks and stones of all sizes, from “boulders”, to 
“pebble beach”, “slate” and “shingle”. The importance of seeing this material in the 
landscape is highlighted by one respondent, who wrote that “the whole history of the 
world is documented in those rocks”. The unwavering presence of such materials 
was also evident in some remarks, with one writing of “the constancy of the rocks”.  
The subtheme, Sand, was developed to represent respondent descriptions of “white 
sand”, the “texture of sand”, “shifting desert sands” and “sandy beach”. Note that 
sand and beaches formed separate codes, given that sand was a constituent of deserts 
as well, and they were often related but distinguishable concepts: “the beach - the 
sea, sand, rocks/cliff” and “the beach with sand, pebbles and the tidal waters 
unaffected by man”.  
Fifty-three respondents wrote of Earth or Soil, with comments such as “dark earthy 
soil”, “walking on earth” and “dirt paths”. Respondents also used the terms, “dust”, 
“dirt”, “mud” and “peat” to describe these materials. Others wrote of Shells, which 
were coded here given their conceptual proximity to other materials such as sand and 
pebble beaches. Shells also elicited a sense of time, with one respondent writing of 
“finding objects (shells, trees) that allude to a historical context / sense of past”.  
Natural materials such as those listed here are not frequently examined within the 
research, but Mausner (1996) did identify the natural elements of “sand”, “soil”, and 
“rocks” (p. 339), which correspond well to our themes. Kenwick, Shammin, and 
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Sullivan (2009) also compared preferences for “earthen banks” or “stone or 
concrete” ones, as riparian buffers next to waterways. Others have used such 
materials as natural details in their study conditions. For example, Hartig and Staats 
(2006) used a “dirt path” and Pals et al. (2014) used a “soil path” (e.g.) in their 
simulations of natural environments.  
The Appearance of Naturalness 
We move now from the more descriptive features of naturalness, to the more 
cognitive aspects of the perceptions of naturalness. The Appearance of Naturalness 
theme, which was mentioned by 79% of the sample, relates to attributes of the 
natural environment, such as its perceived beauty, the perception that naturalness is 
abundant, and that it looks open and spacious. 
The subthemes are again listed from the most mentioned to the least mentioned, and 
so we begin with the subtheme, Abundant. When describing what made a place 
appear natural, almost a third of respondents (28%) referred in some way to a sense 
of abundance. There was an idea that life was plentiful and bountiful, there were lots 
of plants, lots of creatures, and lots of other natural features. For example, 
respondents wrote that natural places were “full of living fauna and fauna”, “full of 
natural features”, had “plentiful life”, and an “abundance of [the] colour green”. 
These places had “birds in good numbers” and were “full of wild beauty” or 
“millions of trees”. Others talked of variety and diversity, with comments such as: 
“diverse[ness] and richness of plants and animals”, “high biodiversity”, and “is 
wildlife friendly and can sustain a diversity of species”. There were also “lots” of 
things available to humans, with “lots of things to look at and observe” and being 
“full of restful natural colours and sounds”. The idea of abundance is reflected in 
studies which demonstrate that higher levels of biodiversity (e.g. Cracknell et al., 
2016) or vegetation (e.g. Kuo, 2001), for example, are preferred or more restorative. 
Ozdemir and Yilmaz (2008) also found that “when we asked students to describe an 
ideal schoolyard, over a third of them (39%, N = 112) defined a perfect yard with 
lots of trees, lawn areas and greenery” (p. 293). But abundance is not really 
considered an aspect of naturalness in itself, more a measure of the presence of other 
aspects of naturalness such as greenery.  
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The aesthetic beauty of natural places was also described by many of the 
respondents, and coded into the subtheme, Beautiful. For example, respondents 
wrote of “beautiful views”, “beautiful things to look at”, “majestic beauty”, and “a 
place of great beauty”. One wrote that “they are usually beautiful places which have 
the power to amaze those who spend most of their time in urban civilisation”. It also 
included comments relating to the aesthetically pleasing appearance of natural 
places; the idea that they were “easy on the eye”, “well-proportioned” or had 
“overall visual beauty and balance”, or appeared “harmonious”. Some also wrote 
how these places were “scenic”, with “scenic untouched views”. One wrote: “I 
believe they seem natural because of the beauty. They have really great natural 
looking landscapes and amazing beautiful resources”. Another wrote that “the alien 
should be in awe of the beauty to be found on Mother Earth.”. Beauty is often 
measured as an outcome variable, dependent on the level of naturalness in a scene 
(e.g. Hull & Revell, 1989; White & Gatersleben, 2011). But the subthemes were 
developed according to respondent comments in this study, and they discussed it as 
an attribute of naturalness, hence its coding as a perception of the concept.  
Many also perceived natural places to be Open & Spacious; a sense that natural 
places featured space, open and big skies, openness, the open air, and plenty of 
room. Respondents wrote of “wide open spaces”, “a sense of openness”, “an overall 
feeling of space”, and “acres of sky”. One wrote of a “feeling of space and lack of 
physical restrictions”, and another described the “feeling of room to breathe. See the 
horizon.”. Others described this feeling of space as contrasted with the enclosed, 
human dominant spaces: “in the open, not enclosed by buildings”; and “locations 
with long views where you can see more landscape with minimal evidence of people 
/ human development”. Openness is widely acknowledged within the field to be a 
feature of preferred natural landscapes (e.g. Kaplan & Kaplan, 1989; Strumse, 1994). 
For many, natural places also appeared to be Unmanicured, Rugged & Raw. 
Respondents described places as being “a bit messy at times”, “not too formal a 
structure” and “not too tidy!”. They appeared “rugged, uninhabitable, untamed”, 
with “rugged uneven paths”, and featured “raw beauty in the form of natural chaos 
and complexity”. Respondents also wrote of the “wild” appearance, with “a feeling 
of wilderness”, “full of wild beauty”, with “feral / wild growth”, and a sense that “it 
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can in some cases be thought of as wild or untamed”. It was perceived as “real nature 
not ‘romantic nature’”, with “the sense of more rustic surrounding features”, and the 
fact that “they are not “perfect” - some things are irregular - and they are not too 
uniform, there is a lot of variety and change.”. Other adjectives used by respondents 
included: “rustic”, “unpolished”, and “random”. Some compared these attributes to 
the more manicured areas inhabited by humans, writing: “they include raw nature 
rather than nature adapted to city life”; and “they feel wild. They're not manicured, if 
a tree falls down it stays there”. Previous research, however, has shown that more 
manicured naturalness tends to be more preferred than untended naturalness (e.g. 
Bixler, Floyd, & Hammitt, 2002; Herzog, 1989).  
There was also a sense of age and history in natural places for some, as summarised 
in the subtheme, Old, Sense of Time. Respondents wrote of “old native trees”, of a 
“sense of age”, “historic connections”, and “a glimpse into the past”. Some used the 
term “ancient”; writing of “ancient forests”, “ancient rock formations”, and how “the 
mountains have a lot of Earth’s ancient history”. For some, naturalness was seen as 
predating humans: “They to me feel like place of nature and what the world would 
have been like 1000 years ago or so, before humans started over taking the land and 
conforming it to our liking”. Such places were also perceived as more beautiful as a 
result: “a place that existed long before humans and is more beautiful and ancient 
somehow”. But for others, naturalness linked with people in bygone times. A 
respondent wrote, for example, that “one could imagine that our ancestors walked 
the same ground and had the same experience that we have today”. Another felt that 
this may have been a simpler, less stressful time: “connection with the past & less 
complicated lives”. Whatever the age imagined by the various respondents, many did 
seem to perceive naturalness as forming a bridge with a previous time, and 
communicating a sense of existence through the ages. This novel aspect of 
naturalness warrants further research, given the implications for comparing natural 
areas with more modern urban ones. It would be interesting, for example, to 
quantitatively compare the perceptions or responses to a natural area with an 
increasing presence of old or historic elements (perhaps using digital manipulation). 
The elements discussed above, such as old trees or ancient rock formations, could be 
included in such a study. Qualitative research carried out prior to such a study could 
be used to identify further features which communicate a sense of age. 
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Similar to the theme of openness, but distinct in the sense that they focus on the 
human viewpoint and a sense of appreciating natural beauty, are Views or 
Panoramas. Respondents wrote of “amazing views”, “beautiful vistas”, “far ranging 
views” and “panoramic scenery”. One wrote that “to stand on a mountain and look 
down on the wonders of the natural world is truly amazing”. And again, some 
contrasted the ability to see the views with those available in less natural, human 
places: “breathtaking views, different from the man-made norm”. The idea of a clear 
vista relates well to the prospect component of Appleton’s Prospect-Refuge Theory 
(1975). Within this theory, prospect refers to “an unimpeded opportunity to see” and 
refuge, “an opportunity to hide” (Appleton, 1975; p. 73). Appleton posits that 
humans prefer environments which are high in both prospect and refuge, given that 
the ability to see any potential dangers coming and then hide from them affords 
greater potential for survival. A clear vista may therefore be a desirable feature of an 
environment, and one worth noting in the natural environment.  
Respondents also wrote about “big”, Large or Expansive places or features. For 
example, “a large volcano”, an “expanse of water”, “…the longest stretch of coral 
reefs”, “large boulders”, and “massive waterfalls”. Some contrasted this scale to that 
of humans and human-made things, writing of “the enormity in comparison to a 
single person”, and how “vast natural areas… render society insignificant while you 
are in them”. The comments of some also spoke to the uniquely generous scale of 
nature, suggesting that humans are incapable of creating things of that size: “size / 
beyond human capability of manufacturing”; “too huge to be man made”; and 
“there's a sense of hugeness in the world that is absent in unnatural places. The world 
seems to go forever”.  
Some also viewed natural places as being Unchanged through time, remaining as 
they always were. Respondents described how “they seem to never change”, that 
“they appear as they did thousands of years ago”, that “a place that was created a 
long time ago, that has not been changed by man-kind, and has not been altered from 
its present state”. Another described how natural places presented “a snapshort of 
time”. There was also a sense of the constancy of natural environments through time, 
“a sense of continuity”, and that they “have a fairly stable state”. It was therefore 
perceived by some that natural places would remain the same into the future: “A 
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visitor could be a thousand years in the past or equally in the future and all would 
seem very much the same”. There was an awareness too, for some, that this meant it 
would remain as it is beyond their own existence: “sense of timelessness, this was all 
here before me and it will be so when I've gone”. This and the previous subtheme are 
both novel aspects when considered as perceptions of naturalness, with the author 
unaware of similar research.  
Any references to colour, natural colour, or places which were colourful, were coded 
as Colourful. This included general comments such as: “all the colours of nature”, 
“1000s of colourful species”, “beauty in colours of sea, sky, birds, animals etc.”, and 
“blending of colours quietly into one another”. It also included more specific 
references to certain colours and their associations: “The carpet of blue when the 
bluebells come into flower”, “cooling blue water”, “golden sand”, and “nature is 
green, blue and earth toned”. Another wrote of the colours of flowers: “I see fields of 
blues, purples, yellows. Devil's Bit scabious, flea bane”. For some, natural 
environments were perceived as bright, with “vivid colours”, a “vivid palette”, and 
“fabulous autumn colours”. But for others, natural places exhibited more muted 
colours, described as the “soft colours of flowers”, and how “the contrast of colours 
are usually much softer and more varied in a natural environment”. Others compared 
the colours found in the natural environment with those found in the more human-
dominated environment, writing that “there are no cubicles, with bland colours”, or 
that “natural colours are all different [and] change over the years not… like our 
homes”. Given the mixed ideas of colour, this idea could benefit from further 
research, to unpick the various perceptions. I would suggest that a series of in-depth 
interviews be carried out to explore the associations between colour and naturalness. 
Some respondents also wrote of the Change or Development that they perceived in 
natural environments. One wrote that natural places were “ever changing” and 
another of “a place where there's no conformity, sameness, that keeps changing and 
shifting”. Some wrote of general change and evolution over time, with comments 
such as “nature seen to be evolving”, “shaped by weather and time”, and that “they 
were formed by and continued to be shaped by geological processes (weathering, 
erosion, tectonic plate movements, etc.)”. But other respondents wrote of more 
cyclical seasonal changes, describing natural places as “a calm space that can change 
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with the season”, featuring “flowing seasonal changing colours” and how a “field 
with trees has different seasons each bring a different colour”. More frequent 
changes were reflected in comments such as: “changes daily” and “a place that 
changes every time it is seen”. This is a useful idea, as it reminds researchers who try 
to limit the environmental change evident in their conditions, that they are 
eliminating from their study a part of what it means for a place to be natural. It 
serves to remind us that the perceptions of a natural place may not be the same from 
one season or year to the next, given the changes that people perceive in them over 
time. More research would again be beneficial. 
Natural places also appeared as Mysterious and unexpected to some respondents. 
Comments conveyed the perception of the possibilities for exploration, discovery, 
and to encounter the unexpected and unknown: “I am free to explore”; “sense of 
wilderness and the unknown”; “mysterious and needing understanding”; and “lots of 
things to look at and observe that are not necessarily predictable”. Naturalness was 
also “full of surprises”, with “hidden places once you start walking”, “not fully 
known or discovered”. But mystery was not always a positive thing for our 
respondents, as comments such as “grim areas - dark and mysterious” revealed. The 
subtheme of mysterious described here, overlaps with the concept of mystery 
described by Kaplan and Kaplan (1989). They describe mystery as: 
The promise that one could learn more. Something in the setting draws one 
in, encourages one to enter and to venture forth, thus providing an 
opportunity to learn something that is not immediately apparent from the 
original vantage point (p. 55).  
This relates well to the respondent reference to “hidden places”. But other 
comments, relating to a lack of predictability, to surprises and the unknown, relate 
better to another definition of mystery, as described by Kaplan and Kaplan (1989): 
“Cullen’s (1961) use of mystery – ‘where anything could happen or exist, the noble 
or the sordid, genius of lunacy’ - does not match ours” (p. 57).  
Natural places, and the features and things within them, were also perceived as being 
Unique or Exotic. Respondents described “exotic fish”, “exotic flowers”, and 
“beautifully unique” things. One wrote of “alien like animals in the sea”, and another 
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of “uniquely shaped rocks”. There was also “a sense of otherness” in the 
environment for some, with one place being described as “like no other place on the 
planet”, and another “like a whole new world”. And again, for one respondent this 
uniqueness meant that it could not be made by humans: “Something completely 
unique, that can never be created or re-created by man”.  
Shapes & Patterns found in naturalness included curves, irregular, non-uniform and 
asymmetric shapes, with a lack of straight lines and geometric shapes. This was 
described as a “lack of symmetry”, an “absence of straight lines” and “not 
geometric”. It manifested itself in “meandering rivers”, “organic shapes”, “the dips 
and curves in the Grand Canyon”, and “winding country lanes”. There were also 
references to “the pattern of the fields”, “the patterns… made by water at the 
waterfall”, and “the patterns the birds make in the sky when they fly”. In a contrast 
to those shapes of the human world, one wrote of “a place with no rules, straight 
lines or regimented structures”. These ideas overlap with some existing research in 
the area, such as that of Kenwick et al. (2009), who compare preferences for straight 
and meandering streams in rural areas.  
The Movement and rhythm of natural elements (with the exception of the movement 
of water, which was coded as Moving Water earlier) was written about as “constant 
movement”, “gentle movement”, “rhythm”, and “motion”. More specifically, 
respondents wrote of the “movement of boats / ships”, “waving grasses”, and 
“watching plants and trees being moved by wind or rain”. 
Respondents also wrote of Textures as “the different textures”, the “texture of sand”, 
“smooth silky seas”, and the “variance of textures - ground, tree bark, etc”. Both 
textures and movement are currently little researched in the area of naturalness. 
Ideas about Naturalness 
The Ideas about Naturalness theme, with 54% of the sample mentioning comments 
that were coded into at least one of its subthemes, related to any ideas about 
naturalness, such as its origins, its difficult or hostile nature, or and its cultural 
significance.  
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The largest subtheme was the idea that natural places and natural things were Made 
by Nature, through natural processes, and not by humans. It should be noted firstly, 
that the emphasis of this theme is on the origin of naturalness and is considered 
distinct from the themes which related to present human and natural influence, which 
have been discussed previously. This theme then relates to the idea that natural 
places were created by nature or the Earth, through natural processes such as erosion 
or evolution. For example, respondents wrote that “they were created by the Earth 
itself”, “they are from nature”, and of “landscapes carved by natural phenomena”. 
Another wrote that: “It is the perfect example of how the earth creates beauty using 
its own power and resources - the sand, waves, sounds, etc.”. As part of this, many 
perceived that these places and things were not created by humans and that there was 
a lack of human influence in the development or creation of them. One wrote “that 
they were not made by anything other than nature”, another that “a river made the 
Grand Canyon, melting Ice from the ice age made Niagara”. Similarly, a respondent 
asserted that “this formation was caused by a river that pre-existed. No human 
intervention. it [was] all created on its own”. The emergence of this subtheme 
suggests that current ideas of human influence might be simplified, and it may serve 
to tease apart ideas of how naturalness was formed from ideas surrounding more 
recent human influences; warranting future research. Exploratory research focussing 
on the in-depth perceptions of this one aspect of naturalness, such as with the use of 
focus groups to encourage discussion around how naturalness is made by nature, 
would be a good first step. 
Whilst most of the perceptions of naturalness examined so far have been positive 
ones, there were also more ambiguously valenced ones. The subtheme, Difficult or 
Hostile was developed to summarise comments such as: “humans have a tough time 
surviving in these environments”; there is a “danger of death to humans by exposure, 
animal encounters”; and that they “can be dangerous in some areas due to 
survivalists, militias and crime”. Others wrote of “dense thickets where mankind 
cannot penetrate”, places which are “remote and difficult to access”, and how 
“getting lost and disoriented in a sandstorm is a very real danger and the fact that 
there are no safety bailouts serves as a stark reminder that these are locations where 
health and safety cannot be applied”. For these respondents, naturalness was 
perceived as something uncontrollable, unconquerable and dangerous. But it was not 
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always possible to determine whether such things were entirely negative; a limitation 
of the survey method, given that it was not possible to ask clarifying questions in 
such cases. One such ambiguous comment, which demonstrates a mixture of feelings 
towards the dangerous conditions, read: 
The Atacama is a different vast expanse of nothingness where you feel 
exposed almost, yet the colours and warm breeze make you feel invited, yet 
you know it's a hostile environment [due to] the fact [that] there’s no escape 
except your vehicle… [which gives a] sense of respect for something you 
have no control over. 
Respondents also wrote of the hostility of naturalness to non-humans, describing 
“hard growing conditions”, “wildlife living in tune with the environment facing the 
hardship and benefits of doing so”, and how “natural places are not necessarily 
hospitable to life, for example a volcano or the desert”. One wrote that “it's survival 
of the fittest or the most well-adapted”, and another that “the fact that life - and death 
- goes on in a sometimes cruel and harsh way”. There seemed then to be a sad 
inevitability to the hostile conditions, but one which helped to define naturalness. 
Given that most naturalness research tends to frame the concept in a positive light, 
with the exception of papers such as those by Bixler and Floyd (1997) and Andrews 
and Gatersleben (2010), it would be interesting to explore this further. It might be 
possible to explain some of the perceptions of naturalness as being hostile to humans 
according to the theories of prospect-refuge and disgust sensitivity, but qualitative 
work is needed to unpick the perception that naturalness is hostile to non-humans.  
The next subtheme encompassed the perception of the natural environment as 
Balanced or Sustainable, with healthy ecosystems, things coexisting in balanced 
harmony, and places being in equilibrium. Respondents wrote of: “balanced 
ecosystems”, “everything coexisting as it did from the beginning”, “synergy of 
elements complimenting each other”, and how “the plants and animals live in a 
symbiotic harmony and in balance with one another”. Some appeared to see this 
balance as leading to thriving, flourishing, robust and strong communities of 
creatures, writing of: “thriving and varied wildlife”, “robust ecosystems”, “healthy 
wild animal populations” and how “everything is allowed to flourish”. And humans 
were not excluded from this picture of sustainability by some, with one respondent 
Perceptions of Naturalness 
Emma Victoria White Page 156 of 440 University of Surrey 
writing of “humans living sustainably with their environment”, and another of “man 
living in harmony with nature (rainforest indigenous people)”. This and the 
following subthemes related to ideas about naturalness, are more novel aspects 
which could form the subjects of future research. 
Several respondents mentioned the Power & Force of nature and natural places. 
They described how “they show the power of natural forces”, the “power within the 
planet”, and how “they are truly awesome spectacles of the power of nature”. Some 
described this power in an abstract way by writing of “strength”, “energy”, and 
“forces of nature”. Others wrote more specifically of “crashing waves”, the “power 
of rain”, “raging water”, and how “the awesome power of the river at Niagara Falls 
and the sound of the falling water with the spray in your face is exhilarating.”.  
While most respondents suggested that naturalness was made by nature and not by 
people, a small number wrote of places made or strongly shaped by humans, which 
were coded as: Origin with Humans. For example, one wrote of a particular garden, 
that it “is manmade”, another that “there is a manmade lily pond which enhances the 
reserve.”. Others wrote of “the natural forces of geography and humanity at work”, 
that “I know it will have been shaped by the work of people”, and that “although the 
open countryside is 'manmade/managed' it is beautiful to the eye”. This feeds into 
the discussion presented earlier regarding naturalness as being both associated with 
the absence and presence of people their things, and their influence. It also relates to 
the assertion by Nasar and Terzano (2010) that “naturalness is actually perceived 
naturalness, because what people judge as natural often involves human intervention 
(cf. Krieger, 1973)” (p. 215). 
Natural places were also perceived as ones which are Admired or Appreciated, with 
value placed upon them by humans. These respondents wrote of “admiring the 
landscape”, an “appreciation of living things, of life itself”, and places “respected 
and treasured by people”. Another respondent suggested that this admiration was the 
purpose of visiting these natural places: “Collective appreciation of the place's 
natural features - the people who are there have that objective”.  
In direct contrast with the earlier theme relating to the balanced and sustainable 
nature of places, there was also the view by some that these places were Fragile or 
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Delicate. Such respondents wrote that naturalness was “endangered”, “vulnerable to 
change”, and “…easily upset by man’s presence”.  
Whilst the majority of respondents who discussed the origin of natural places 
mentioned the they were made by nature through natural processes, there were a 
small number of who attributed their Origin with God (n = 14). Respondents wrote 
that “they are put there by God”, that “they are places that are impressive because of 
what God created”, and that “they are as God created them to be”. There was a 
perception that human influence did not feature past or present in these places, with 
one writing, for example, of “God's creation unspoiled by sinful man”. Another 
wrote that a “natural place is somewhere that is not man made but is created by God 
and is totally natural.”. Some found this idea a source of contemplation, with one 
writing: “I sometimes just close my eyes and think about what God has created”.  
Some respondents wrote of natural places as being Simple or Primitive. For example, 
comments included: “these places are simplicity and grace”; “simplicity of the 
environment”; and “the sea is a very primitive place”. But the attribution of 
simplicity did not appear to be a negative thing, rather something to be valued, being 
used alongside the adjective, “integrity”, in places. 
Natural places also held a Cultural Significance for some, forming landmarks or 
attractions. These respondents wrote of “a place of historical interest”, that “these 
places are some of the greatest natural wonders in the world”, and of “must see 
attractions”. One respondent wrote that “those sites, areas or regions for which the 
heritage significance is based on their natural biological and physical features; they 
may also have cultural heritage values”. Another wrote that “somewhere like An 
Bearnas Mor produces a 'folk memory' - strikes a deep chord”.   
Types of Natural Environment 
Respondents mentioned several different types of natural environment or large 
feature which dominated the natural environment, which could be distinguished from 
the smaller elements of naturalness mentioned in earlier themes. These will not be 
described in much detail given that most are self-evident in their titles, but rather 
listed with some short descriptions, quotes or synonyms used by the respondents 
(subthemes ordered from most to least frequently occurring): 
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1) Hills & Mountains: includes undulations, rolling landscape and being high in 
altitude. For example: “gentle green hills” and “mountain peaks”. 
2) Rock Formations: includes cliffs, caves and coves, canyons and gorges, rock 
strata and escarpments. Examples include: “beautiful rock forms”, “original 
sandstone cliffs” and “rocky outcrops”. 
3) Beaches & Dunes: e.g. “pebble beach” & unaltered sand dunes”. 
4) The Outdoors: outside, in the open air. For example: “being outdoors” and “a 
place outside”. 
5) The Countryside: includes rural areas, with “good views of countryside”, “out in 
the country away from buildings”, and “all somewhat rural or not within a major 
city”. 
6) Deserts, Empty & Barren areas: e.g. “a super-hot desert”, “the Atacama is a 
different vast expanse of nothingness”, “emptiness”, and “natural places are not 
necessarily hospitable to life, for example a volcano or the desert”. 
7) Agricultural Areas: includes farmland, plantations, and machair (low-lying 
arable or grazing near the coast). Examples include: “grass cropped by animals”, 
“cows and sheep in open fields”, “sugar cane farms”, and “green pastures”. 
8) Meadows: includes prairies, plains and savannah, e.g. “alpine meadows”, “rolling 
savannah”, and “great plains”. 
9) Gardens: e.g. “lush tropical gardens” and “you can have a natural manmade 
garden”. 
10) Moors & Heath: e.g. “heathland” and “the rough rocky moorland scenery”. 
11) Parks: includes parkland, e.g. “a park with lots of trees and land” and “park in a 
city”. 
12) Volcanoes: volcanoes and the associated volcanic activities and features, e.g. 
“ash/lava” and “volcanoes go back since [the] beginning of time”. 
13) Rockpools: e.g. “the joy of ‘a find’ in a rock pool”. 
14) Valleys: e.g. “glacial carved valleys”. 
15) Coral Reef: includes reefs and coral. 
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Uses of Naturalness 
Several respondent comments related to the utility of natural environments to them, 
other humans, and other creatures. These comments formed the theme, Uses of 
Naturalness.  
The most frequently mentioned subtheme referred to the recreational Activities of 
people and the facilities or access which permitted them. Activities were numerous 
and varied, but included things such as: walking, cycling, swimming, skiing, fishing, 
socialising, photography, and children’s’ play. Respondents wrote that they would 
“sit at the beach”, be “at the lake fishing”, and “swim with animals”. One described 
natural places as “somewhere to day-dream, to meet lovers, to be alone, to run, 
exercise, listen to music on your iPod, to read a book, to eat a picnic, to draw, to lie 
down”. Another took a more abstract view, describing “humans and animals making 
use of the place as it is, for leisure, travel, work etc”. Enabling these activities, there 
were “coastal pathways”, “grass to lie on”, “hiking trails”, and “places to walk & 
swim”. Activities conducted in nature are also discussed by other researchers. Baur, 
Tynon, and Gómez (2013) for example, suggested that “the main features found in 
these kinds of urban parks are open spaces with abundant vegetation and 
opportunities for activities like walking or hiking, biking, or relaxing in a natural 
setting” (p. 101).  
The next subtheme, Habitats and Niches, referred to how other living things make 
use of the natural environment. Respondents described how natural places sustain 
life by being wildlife-friendly and providing homes for creatures. One wrote of 
“animals, plants, with flowers, fruits, trees big enough for whole ecosystems to live 
in.”, and another of how “rivers are home to many natural species of plants and 
animals”. Others described “lots of natural habitats in their original state”, how a 
natural place “provides ecosystem services”, and how “lakes also provide habitats 
for native species”. Much of the research focusses on naturalness as serving some 
purpose for humans, but it seems that people are also aware of the benefits of certain 
aspects of naturalness to other creatures. This awareness may bring benefits to 
humans too, and future research could examine whether there are any preference 
increases when habitats or niches are perceived to exist in an environment.  
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There was also a perception that there were Resources for humans in the natural 
environment, with it providing food, drink, forage, medicine, shelter, and the ability 
to hunt. One respondent, for example, wrote that it was “possible to 'live off the 
land', to return to basics - fish/trap/store/grow own produce/water, without 
supermarkets on corner”. Another wrote that they were “able to collect and forage 
items and food stuffs”, and one more that “nothing has gotten to them in the way of 
pollution so the water is safe to drink”.  
How Naturalness Feels & Makes You Feel 
This theme encompassed comments relating to how respondents felt in the natural 
environment, as well as the affective attributes they placed upon those environments. 
Whilst I have until now discussed each subtheme in relation to existing research, this 
will not be done for most of the subthemes the present chapter, since these will be 
discussed in relation to restoration and affective quality literature in the next two 
chapters.   
The subtheme with the most codes for this theme, relates the idea that natural places 
are Quiet or Peaceful. There were two entwined aspects of the subtheme, one being 
that the place was “quiet” and “silent”, the other that it was “peaceful”, “calm”, 
“serene”, “tranquil” and “relaxed”. Respondents wrote of places that were “inspiring 
to be in but calm and quiet too”, had “silence apart from natural sounds too, just the 
wind in trees and waves and sheep. A sense of peace”, and “stillness and peace, but 
still full of life i.e. animals, bugs etc who live there”.  
Several respondents also felt Free from Problems and the traps of modern life whilst 
in natural places. Respondents wrote of the sense of escapism that was possible in 
such a different environment, isolated from the usual duties of life. They wrote: of 
“places for people to go to just "get away" from life”; that “the places allow people 
to escape the monotony of everyday life”; and “I get the chance to relax without 
being bothered by screaming kids and I can have time to myself”. There was also a 
sense of isolation from the busy, modern world: “you could go to anyone of them 
and feel completely isolated from the rest of humanity and the hustle and bustle of 
the daily work world”; and “being closer to nature like going back in time when 
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things were a lot more easy-going and less frantic (maybe showing my age!), less 
technology and people living more gently, less stressed”. Another wrote that: 
They are also things we don't always get to interact with due to busy lives in 
the city and with material possessions. These places allow us to observe and 
appreciate the many aspects of nature around us as well as the living things 
we share the planet with. This experience can be very serene. 
For others, the natural environment provided a change of scenery: “they feel separate 
from human everyday life, and the buildings and technology etc. It’s something out 
of the ordinary”; and the opportunity to “escape normal 'world'”. There was also a 
greater perceived availability of time: “No rush, able to take my time. Just sit or 
explore as I like”; “slower pace - no rushing”; and “opportunities to pause”. These 
experiences all seemed to give respondents a sense of freedom, of just being able to 
be, of living in the moment and not having to do anything. One, for example wrote 
of natural places “giving a sense of freedom. Free from the restrictions of time and 
business”, and another, of the “ability to just be as opposed to having to do 
anything”.  
The next subtheme was Relaxed or Calm. This was distinct from the earlier 
subtheme, which related to the quiet and peaceful qualities which respondents 
attributed to the environment. Instead, this subtheme focussed on how respondents 
felt in themselves whilst in natural environments. Respondents described 
“somewhere that I feel at peace”, how “they feel very healthy, relaxing and 
peaceful”, and of somewhere “calming to the spirit”. Respondents used the terms 
(and their derivatives): “relaxing”, “restful”, “soothing”, “calming”, “at peace”, and 
no “stress”. 
Respondents also discussed a sense of Awe at viewing and being in natural places. 
They frequently used the terms “majesty” and “drama” when describing such 
landscapes, and “wonder”, “amazement”, and “awe” when describing their reactions 
to them. For example, respondents wrote of “breath-taking beauty”, a “sense of 
wonder”, and “awe-inspiring” places. One described how they “often inspire a sense 
of awe in the viewers. They are exceptionally beautiful places that overwhelm the 
senses”.  
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Many also wrote of feeling Close to Nature or surrounded and enveloped by 
naturalness. This was described as: “nature surrounding you”; “where you could feel 
close to the earth”; and “nature all around”. Respondents also wrote of a sense of 
being at one with, and connected to, nature: “places where I have always been able 
to connect with the planet and really feel like I am a part of nature”; “they allow one 
to become one with nature”; and “being 'at one' with the elements”. Another wrote 
that “It's a cliché, but being at one with nature”, suggesting the prevalence of this 
type of discourse. There was also a sense of belonging, with respondents writing: 
“nature can give me a better sense of belonging”; and “the feeling of being a part of 
nature, a glorious feeling of being a part of something bigger”. 
Several also experienced a Sense of Seclusion, remoteness, solitude, and being alone 
whilst in natural places. Respondents wrote of “places to enjoy alone”, “a feeling of 
solitude and space”, “a quality of glorious solitude” and “places where you can feel 
comfortable alone with nature”. Most of the comments appeared to suggest that this 
isolation was desirable and positive, but some alluded to a negative side, with 
comments including “lonely” and “remote - can be a good or bad feature”.  
Naturalness was also described as being Pleasant or Enjoyable, as well as “lovely” 
and “good”. Respondents wrote of “pleasing sounds”, “pleasant walks”, “lovely 
flowers and smells”, “always delightful and “the view is nice”. Others wrote that “I 
enjoy the sensations”, and it “is somewhere that everyone can enjoy”.  
Some respondents wrote of being Able to Think, to reflect, and to be introspective in 
natural places. Respondents described “the feeling of being more intuitive and 
introspective when I think about forests and trees.”, of “a calm place to be to gather 
yourself and your thoughts”, a “chance to reflect”, and being able to “get a different 
perspective on life”. Related to this was the feeling of being small and mortal in 
natural places. One described how “the places have a feeling of being larger than 
oneself”, another that “when there I feel small and insignificant”, and how “one is 
made aware of the insignificance of oneself”. The consequences of this were that 
“the sense of scale produces a realisation of your insignificance in the scheme of 
things, a very powerful antidote to depression”, and “they allow you to ponder things 
that are greater than yourself”. Another respondent wrote that “it helps to keep me 
grounded in reality and remember what is truly important”.  
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Many respondents also wrote of how they could Feel Safe or Comfortable in natural 
places. For these respondents, natural places were perceived as being non-
threatening, easy, warm, mild or clement. For example, in terms of safety, 
respondents commented that “they feel safe and happy places”, “it’s because these 
places give peace and safety mainly!”, and “the senses are engaged in an un-
threatening way”. In terms of ease and comfort, others wrote that “they are 
comfortable and nothing is expected of you within them.”, “where you're 
comfortable to be yourself”, and how “natural places are places where you feel 
comfortable alone with nature”. Naturalness was also described as welcoming, with 
a “feeling of warmth and cosiness” and “a sense of home welcoming you”.  
Respondents also described how they could Feel Good or Happy in natural places, 
with more of an emphasis on general health and well-being than earlier subthemes. 
One wrote of “somewhere my spirit feels happy and content”, “the sight of which 
makes the spirit sing”, and “a better sense of well-being”. Many wrote of feeling 
“happy”: “happy place for me”, “somewhere my spirit feels happy and content”, and 
“somewhere you can feel relaxed and happy”. Another wrote that it “gives one a 
happy, God designed view of the universe. For the period one is there, it lessens 
stress - one can feel everything is still OK with the world”. 
There was also a sense for some that natural places Are Great, in that they are the 
best, a showcase, or an exemplar. This included descriptions of them as “the best 
examples of nature”, how “you see nature that’s at its best in these places” and “great 
views”. Other respondents wrote of a “sense of place - this is a place in itself, not 
needing to be improved or remade”, and how “when you look at something nature 
has created, and you feel it could never be improved no matter what”. One 
respondent explained this desire for the greatest things by saying that “it's in our 
brain... we like what is the best in this world”.  
For some, natural places Inspired & Informed them and others around them. They 
appeared to generate interest, with respondents writing that “they are fascinating 
places to go”, they have “fascinating geology”, and there are “interesting things to 
look at”. Natural places also provided information and were a source of educational 
value, with comments such as: “source of knowledge”; “great environment for 
entertaining and educating children - and adults come to that!”.  
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Other respondents described natural places as being Fun & Exciting or vibrant. They 
wrote comments such as: “skiing is fun and exciting”, “it is a place I have fun”, 
“they excite me with awe and beauty”, and that they were “lively” or “vibrant”. 
Some also described the sensation of Feeling Refreshed and refocussed in natural 
places, including gaining a heightened awareness in these places. Respondents wrote 
that in these places, their “mind is focussed”, and that natural places provide the 
“freedom to think, reflect and tear away from the pressures of modern society. To be 
with nature and away from urbanism is a refreshing feeling”. This idea that natural 
places were “uplifting”, “refreshing” and “revitalises you – increases your energy 
levels”, persisted amongst other respondents. One wrote, for example, that “I feel 
alive and uplifted”, and another that “it all brings about the feeling of refreshment for 
the soul”.  
The subtheme, Feels Familiar, described environments which respondents found 
familiar, which were visited with regularity, or which triggered memories. For 
example, respondents wrote of “familiarity with certain things (e.g. within your own 
house)”; “the places I chose are all outdoors and are visited frequently for their 
beauty and connection to nature.”; and “when it is familiar and comfortable”. 
Another wrote in more detail of the familiarity with the countryside and therefore the 
pleasant associations that they had developed with these places: 
For outdoor spaces I think they feel more natural to me as I grew up in the 
countryside and spent the majority of my free time outdoors in a very 
countryside-type way. I enjoyed my childhood and therefore features of the 
countryside feel natural to me (e.g. intricate details of the animals/plants, the 
quiet, the smells and sounds). 
Respondents also wrote of how naturalness Feels Spiritual, sacred or magical. They 
described how natural places are “sacred”, “ethereal”, “magical places”, or make 
them feel “closer to God”. One described how “I can even consider them sacred, one 
can feel a spiritual or soul freedom”, and another that “I am an atheist, but natural 
places provide something closer to a spiritual experience for me”.  
More generally, naturalness also Conjures Feelings and emotions, unspecified ones, 
in some respondents. One respondent wrote of feeling “emotional”, one of how 
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“nature envelopes my senses and stimulates my emotions.”, and another of “a feeling 
you get that you can't put into words that just makes you feel natural”. 
 Conclusions 
This qualitative, survey study was designed to address Aim 2 of this thesis; to 
capture and explore a range of perceptions from lay respondents regarding what they 
believed made a place natural. It was developed in response to the literature review 
presented in the previous chapter, which suggested that the operationalisation of 
naturalness within environmental psychology was insufficient and highlighted the 
need for more research to examine how people perceived the concept. Three samples 
were recruited for the study: one from the UK, recruited online; another from the 
UK, recruited using paper surveys; and the third from the US, recruited online. The 
survey utilised a scenario to encourage respondents to think broadly about what 
constituted naturalness and assume the recipient of the information had no prior 
knowledge of what naturalness was.  
The open-ended questions from the 846 respondents of the survey were examined 
through conceptual content analysis, adopting an inductive approach, to develop a 
set of themes and subthemes which summarised respondent comments. The names 
given to these themes and subthemes were developed based on the words used by 
respondents. The themes/subthemes were developed through a process of repeated 
coding and reordering of the theme structure, until each of the codes was represented 
in the theme structure. The coding scheme was then verified through coding of a 
subset of 100 surveys by a second coder, which showed a good level of agreement 
between the two coders, but also suggested some improvement through the renaming 
and reorganisation of a few themes/subthemes. The 139 themes and subthemes 
which developed through the analysis were then discussed in detail, using extracts 
from the written responses, with references made to previous research.  
Several key, but related, conclusions can be made based on this work, each with 
implications for the field of environmental psychology. Firstly, the themes and 
subthemes which developed were much broader in scope than typically 
operationalised in the field; serving to greatly extend the current conceptualisation. 
Based on previous research, certain aspects of naturalness might be expected to 
emerge, such as the frequently examined concepts of vegetation, low human 
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influence, an absence of human materials and things, and water. Other aspects 
frequently associated with naturalness emerged, such as its perceived beauty, its 
openness, its quietness, its pleasantness, and the way it makes people feel close to 
nature, happy, and refreshed. These aspects are often considered consequences of 
naturalness, however, rather than a part of naturalness. But generally, the findings of 
the present study serve to support and replicate such features as perceptions of 
naturalness. The findings also support the examination of more emerging foci of 
research, such as those examining sound as part of naturalness (e.g. Axelsson et al., 
2014; Ratcliffe et al., 2013; 2016). Indeed, the results show that naturalness is very 
much a multisensory concept and suggest the need to conduct further research into 
this area, given the heavy reliance on visual natural stimuli to date. Studies in the 
area, could for example, include sound or smells into their environmental 
simulations. It would be interesting to see if there was an additive effect, with the 
sounds, smells and touch of naturalness making a place appear more natural, 
compared with a simulation in which the environment was solely presented visually. 
Controlled experimental simulations in a laboratory may be the clearest way to 
address this question. A number of more novel aspects of perceived naturalness also 
emerged, highlighting various avenues for future research. Examples of elements 
either little or not studied before include the weather, living and alive things, nature 
as being in control, as old and projecting a sense of time having passed, as being 
unchanged and as it always was, as balanced and sustainable, or fragile and delicate, 
having power and force, being admired and appreciated, having cultural significance, 
and appearing simple or primitive. Researchers should perhaps begin by examining 
the perceptions and/or responses to these individually, experimentally and/or with in-
depth qualitative research, to establish them as elements of naturalness which could 
be included in a more holistic representation of naturalness in the future. 
Perceived naturalness not only consists of those commonly-examined aspects such 
as vegetation, therefore, but of a variety of aspects. And given the scope of the 
concept laid out in this chapter, it becomes hard to justify the use of just one variable 
to measure naturalness. If researchers choose to examine aspects such as greenery, 
then this should be clearly stated, but it should not be used as a proxy for 
naturalness. The implications of such research should also be limited to this subject, 
rather than generalising to naturalness as a whole.  
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The scope of the naturalness concept also demonstrates that it is much broader than 
the dichotomous natural-urban representation so often employed by research. Such 
an operationalisation is surely unable to represent the complex web of perceptions 
held by lay people such as our respondents. In addition, the fact that 24% of the 
sample believed that people, their places and their things are natural, forms a direct 
challenge to the widely held belief that naturalness is the polar opposite of urban. 
Indeed, it appears that the presence and absence of humans can be entirely 
compatible features of naturalness, with 20% of the sample mentioning both ideas in 
their comments. For example, one respondent wrote that natural places are 
“unaltered from their original, natural state for the most part or where they have been 
altered by humans then they are unspoilt, unpolluted… free of industrial 
technology… ‘wild’, undomesticated, ‘untamed’”. Yet they also write that “people 
are of nature too” and that “communities that live sustainably in their environment 
with low scale technologies are natural”. This novel finding warrants further 
investigation, as discussed earlier, and a rethinking of the use of simplified 
representations of naturalness. 
 Relating the New Conceptualisation to the Definitions of Naturalness 
In the introduction to this chapter, I posed the following question: 
How well does the new conceptualisation of lay perceived naturalness relate 
to the way in which naturalness in general has been defined in the literature? 
Having presented the entire theme structure and discussed the results, I am now in a 
position to answer it. In the in-depth literature review of Chapter 2, I examined the 
11 explicit definitions of general naturalness present in the 95 papers included in the 
review. Analysis of these definitions served to identify 18 elements of naturalness; a 
far lower number than those identified over the course of this chapter. In addition, 
there were some papers (e.g. Clay & Smidt, 2004; Parsons, Tassinary, Ulrich, Hebl, 
& Grossman-Alexander, 1998) which mentioned only one element. This suggests 
that the naturalness in the papers of the literature review formed a much-simplified 
version of the concept of lay perceived naturalness which I have developed. It 
suggests that there are many more elements which could be included in an 
examination of perceived naturalness, and that, even if it is not possible to name all 
of these elements, authors should acknowledge the scope in their research. The scope 
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of the concept developed in this chapter also suggests that it is misrepresentative for 
researchers who choose to only mention one element to call that concept naturalness. 
Rather, it should be called vegetation or an absence of human influence; whichever 
is most appropriate. 
All of the elements identified in the definitions, with the exception of coherence, 
were however identified in a similar form in the course of our research. The theme, 
Landscape, was removed from our conceptualisation of naturalness, however, since 
it did not inform our understanding of naturalness. The three most commonly 
mentioned elements across the definitions (vegetation, water, and built/urban) also 
reflected the three most commonly mentioned themes by our respondents. The 
elements in the definitions therefore serve as a good summary of some of the main 
themes in our research. But there was also a lack of information regarding the 
contents of elements such as water, with our respondents recognising several 
different forms which were not identified in the definitions. In summary, this 
suggests that researchers are on the right track if they wish to define perceived 
naturalness (note that many used the term naturalness, whilst meaning perceived 
naturalness), but they need to think more carefully about how they represent such a 
complex concept. 
 Limitations of the Study Design and Method 
There are some limitations in the design and methods used in the present study 
which the reader should be aware of when interpreting the results. Firstly, it is 
possible that the wording of the recruitment information may have biased the types 
of response which respondents gave to the central question of what makes a place 
natural. Part of this information was worded: “Your opinions will help us to 
determine the features that make places appear natural and better understand how 
natural places affect us – our feelings, emotions, and our view of things around us”. 
This may have placed the emphasis on the psychological effects of nature, resulting 
in a higher occurrence of the subthemes related to How Naturalness Feels & Makes 
You Feel, making respondents more likely to mention topics such as relaxation and 
well-being (a demand characteristic). Similarly, the phases, “a lot of naturalness” and 
“find out about this unique place”, used in the scenario may have increased the 
Perceptions of Naturalness 
Emma Victoria White Page 169 of 440 University of Surrey 
occurrence of the subthemes, Naturalness is Abundant, Varied and Diverse and 
Appears Unique & Unusual. 
The demographic information collected in the survey also had its limitations. It was 
not possible to measure the income of respondents in the UK sample due to the 
method chosen to collect that data. It was thought that collecting the postcode of the 
respondents in this sample would allow the researcher to calculate their average 
income, and asking in this way would remove the discomfort respondents may 
experience at having to disclose their income. But this method proved very time 
consuming for the researcher and had to be abandoned, meaning that there was no 
way to determine the income of this sample. In addition, many respondents omitted 
this information, or only provided part of their postcode; suggesting that perhaps 
they were uncomfortable revealing this information. Indeed, this information is 
actually more sensitive, having the potential to reveal their location. In hindsight, 
therefore, it would have been easier and more ethical to request their income as a 
band; especially as respondents were reminded that they did not have to answer. 
The limitations of using a single-item measure of restoration also need to be 
acknowledged. As was explained in the method section, this was chosen as a quick 
and easy item to complete, something which was important in this potentially 
lengthy and demanding survey. But it does limit the conclusions which can be drawn 
from so simple a measure. A multi-item measure, such as Perceived Restorativeness 
Scale (Hartig, Mang, & Evans, 1991; Hartig, Korpela, Evans, & Gärling, 1996), 
might have elicited more information, though likely at the cost of fewer respondents 
completing the survey. 
The study was designed to incorporate four different versions of the survey, which 
each used a combination of different versions, such as global and neutral (Global and 
neutral; Global and negative-positive; Global and restorative; Local and restorative). 
It would perhaps have been more desirable to run each possible variation, since the 
dominance of global phrasing (compared with the single instance of local phrasing) 
may serve to skew the results of the study towards a global consideration of 
naturalness. Likewise, there were not equal instances of neutral, negative-positive, or 
restorative phrasings. But running each variation was not possible due to the large 
number of respondents that would have been required to run this number of 
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conditions for each of the UK Online, UK Paper and US Online conditions; which 
would have made data collection unfeasible. In addition, it was not the intent to 
compare each of the conditions equally, but rather to check that certain phrasings 
(local vs global and neutral vs negative-positive) did not bias the type of naturalness 
mentioned by respondents. If any biases were revealed, then it would be possible to 
identify the direction of these biases. Results of Chi-square analyses showed that 
there was almost no effect of priming respondents to think of neutral or negative-
positive natural places, with the exception of a small but significant association for 
the absence of humans theme. There were several significant associations between 
theme presence and priming to think of a local or global natural environment, 
however. Whilst these associations were all small or negligible in size, it does 
suggest that those asked to think of a local environment may mention certain themes 
such as sounds and smells slightly more often. With the majority of respondents 
being asked to think of global natural environments, this bias should be kept in mind 
when interpreting the results of quantitative analyses later in this thesis, since some 
themes may be mentioned less often as a result.  
The main aim of this chapter, however, was to generate themes to represent what 
respondents perceived as naturalness. It seems unlikely that this bias should 
substantially affect the central question, with the combination of local and global 
considerations serving to highlight a larger number of themes/subthemes than may 
have been possible if just one phrasing was used. In addition, for the forth study 
condition, that of restorative versus general, the number of respondents asked to 
think of a restorative natural place versus those not asked to think specifically of a 
restorative natural place, was relatively even. This bias is not an issue for this 
condition therefore. 
The present study also focussed on respondents from the UK and US. The 
perceptions of respondents from other countries, especially from those other than 
Westernised ones, are likely to be different; although to what extent, it is not possible 
to hypothesise. To extend the findings of the present study, future research should 
examine samples from other countries.  
Finally, by recruiting part of the sample for the UK Online survey via the RHS 
newsletter, it is possible that a higher proportion of this sample are gardeners, 
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familiar with and showing a preference for the environment of the garden. This may 
have had an influence on the types of naturalness mentioned by these respondents. 
However, it should be noted that these respondents only formed a portion of this 
sample, and that respondents were recruited from other sources, such as non-
gardening online forums. It should also be remembered that there were very few 
differences between the responses of the Online and Paper versions of the UK 
sample, and that the Paper respondents were recruited in libraries, not through 
gardening platforms. 
 Limitations of the Qualitative Analysis 
Some limitations must also be acknowledged in the procedures and methods 
employed in the qualitative analysis. Firstly, with regards to the conceptual content 
analysis and inductive approach. This type of analysis dictates that the researcher 
uses the content of the respondent comments to develop the themes; and indeed, the 
researcher used these comments to guide theme development, rather than grouping 
responses by existing theory. Utilising respondent terminology to name the 
themes/subthemes, also helped to focus the vocabulary away from existing theory 
and concepts. But despite these methods, it is possible that the researcher was 
influenced by their prior knowledge and understanding of other work to some extent, 
and therefore not entirely unbiased. Using an independent secondary coder, who was 
a lay person and not from the field of environmental psychology does, however, does 
lend the research a more independent view. The high level of agreement in the 
placing of themes and subthemes suggests the codes represented the comments well.  
Whilst there was reasonable agreement between the two coders, there was also some 
disagreement. These disagreements were discussed by the coders in an attempt to 
resolve them and to clarify various points, but formal inter-coder reliability and 
recoding of the transcripts did not occur after this discussion. This therefore 
constitutes a limitation in the analysis and development of the final theme structure, 
and with hindsight, these additional steps should have been taken (and would be if 
the procedure were repeated).  
It is also possible that some respondent comments were misinterpreted or 
misattributed to a particular theme. Such instances were reduced by assigning the 
most ambiguous comments to the Can’t be Coded theme, but others may have been 
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misplaced given the limited information that can be provided within the scope of a 
survey response. The nature of the survey also means that, unlike in an interview, 
there is no possibility of asking respondents to clarify their responses. In hindsight, it 
may have been useful to ask respondents whether they would be willing to be 
contacted for a follow-up interview, which could have been used to check the 
researcher understanding of their comments. But the coders did develop themes and 
subthemes to represent each aspect of the respondents’ comments, and most of the 
comments were clearly articulated when they were written down.  
It is also important to discuss and defend the names used for each of the 
themes/subthemes. Earlier in this thesis, it was argued that the use of multiple for 
naturalness is problematic, and yet, the names of some of the themes/subthemes 
included the terms “nature”, “natural” and “naturalness”. Such terms were based on 
those used by the respondents, however, and did not have the same meaning. For 
example, Nature is in Control referred more to the organisms or spirit of the natural 
place. The term, natural, in Natural Events and Processes was also carefully chosen, 
with the terms naturalness and nature inappropriate in this circumstance. But the 
term naturalness was used in themes such as Appearance of Naturalness, given that 
it could refer either to the appearance of natural places, or to the appearance of the 
constituent elements of such places. It was also difficult to eliminate references to 
naturalness in the theme/subtheme names, as it was important for each to be 
understood by respondents as a concept on its own.  
Another limitation of the content analysis arises from the sheer number of 
respondents and codes that the researcher had to deal with. While the large number 
of codes in each theme increases confidence at the generation and organisation of 
themes/subthemes, it also introduces greater error into the data. It is possible that 
some pieces of text were miscoded and slipped past subsequent reviews of their 
placement. A bug in the MAXQDA (versions 10-12) software also meant that some 
codes were coded into more than one subtheme. The coded responses in each 
theme/subtheme were reviewed twice, however, to reduce such errors.  
The possibility for human error also existed at various stages: in the typing up of the 
paper survey data and the interpretation of spelling or grammatical errors; in the 
assignment of codes to pieces of text; in the extraction of the data from MAXQDA 
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(versions 10-12) to IBM SPSS Statistics (versions 19-25), a process which was 
dictated by humans, although carried out in an automated way; in the recoding of 
data to 1s and 0s to represent the presence or absence of a theme; in the calculation 
of the presence or absence of the themes overall; in the analyses of agreement 
between the two coders; in the generation of charts and tables; and in the typing up 
of names, figures, and quotations for this lengthy chapter. But rigorous methods 
were employed to reduce such errors. For example, at each stage, a random selection 
of data was checked to ensure that its codes, figures, or names matched those that 
should have been present. Very few errors were identified at each of these stages, 
and none where the process had been automated by the computer (e.g. in the 
extraction of data from MAXQDA, in the assignment of figure names and numbers 
in this chapter, and in the calculation of new variables).  
A more conceptual limitation exists in the fact that the respondent perceptions 
examined in this chapter are from one snapshot in time. What one person perceives 
to be natural one day, may have been influenced by what they did at the weekend or 
where they are about to visit. The perceptions of naturalness may therefore vary with 
time; although future research could examine the stability of such perceptions. The 
perceptions of naturalness are also likely to be heavily influenced by social norms at 
the time; something which is likely to change the way naturalness is perceived over 
the coming years. Indeed, it is worth remembering that naturalness has not always 
been perceived as a positive force. Nash (2014) for example, describes the attitudes 
of the American pioneers towards wilderness, suggesting a very different picture to 
the one we accept today: 
Successive waves of frontiersmen had to contend with wilderness as 
uncontrolled and terrifying as that which primitive man confronted. Safety 
and comfort, even necessities like food and shelter, depended on overcoming 
the wild environment. For the first Americans, as for medieval Europeans, 
the forest’s darkness hid savage men, wild beasts, and still stranger creatures 
of the imagination. In addition civilized man faced the danger of succumbing 
to the wildness of his surroundings and reverting to savagery himself. The 
pioneer, in short, lived too close to wilderness for appreciation. 
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Understandably, his attitude was hostile and his dominant criteria utilitarian. 
The conquest of wilderness was his major concern (p. 24). 
 The Next Step for the Thesis 
This chapter presented a new conceptualisation of lay perceived naturalness; 
developed in response to limitations in the current operationalisation and 
conceptualisation of naturalness in environmental psychology research to date. These 
gaps in the literature were first identified in the interpretation of Study A in Chapter 
1 and built upon in the in-depth literature review of Chapter 2. We began this chapter 
with a look at why it was particularly important to examine lay perceived 
naturalness, and presented the methods and analysis of the data from the resulting 
exploratory study. We described how the themes and subthemes were then 
developed and organised into a theme structure, and what each theme and subtheme 
represented. The coding scheme was scrutinised and subject to checks, using a 
second coder to ensure that the comments were coded appropriately into each 
theme/subtheme.  
Next, we need to ensure that the way the themes and subthemes were organised in 
the theme structure actually represents something which can be understood by lay 
people. This is important because although the primary coder developed the theme 
structure using inductive content analysis, with themes and subthemes developed 
according to respondent comments rather than existing research, and 
themes/subthemes named using respondent terms, this still required interpretation by 
the researcher. A card sort task will therefore be carried out to see whether another 
group of lay people would organise the subthemes into their superordinate themes in 
the same way as the researcher did. This also provides an indication of whether they 
understand the names for the themes and subthemes, since if they have a different 
understanding of them, then it is unlikely they will be organised in the same way. 
We will therefore examine whether respondents sorted the themes/subthemes in the 
same way as the researcher, determining the level of agreement between the two. We 
will also identify differences in the way they were organised, which will be used to 
identify ways to improve the theme structure and the names given to some themes 
and subthemes. The theme structure will, finally, be reorganised according to these 
findings, and the revised version presented.  
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4. Exploring Lay Understanding of the Theme Structure: 
A Card Sort Study 
 Introduction 
In the previous chapter, I developed a hierarchical theme structure to represent lay 
perceptions of naturalness. This theme structure was based on the comments of a 
sample of 846 lay respondents, which were analysed using inductive content analysis 
to ensure that the respondent comments drove the development and organisation of 
the resulting themes and subthemes, rather than previous theory. The terms and 
phrases used by the respondents guided the naming of these themes and subthemes, 
to ensure that it represented lay perceptions and could be easily understood by 
another group of lay people. This is particularly important in ensuring that the 
conceptualisation of lay perceived naturalness can be used in future research; 
perhaps in the development of a measure of lay perceived naturalness. But as the 
researcher, I inevitably have different experiences and terms in my vocabulary, 
which may have influenced by interpretation and development of the themes and 
subthemes; both in the way I organised them and the names I gave them. It was 
important then to explore whether theme structure that was developed in the previous 
chapter could be easily understood by another group of lay people, or whether they 
understood the various themes and subthemes differently.  
The aim of the present study (Aim 3 of this thesis, as laid out in section 1.9) was 
therefore to explore whether lay people would organise the themes and subthemes in 
the same way; which would provide some insight into the practicality and 
applicability of using the theme structure in future assessments of lay perceived 
naturalness. This task was achieved by carrying out a card sort task with a group of 
lay respondents (not the same sample as in the previous study). In the card sort task, 
respondents were asked to sort the subthemes as cards, into a set of groups, which 
each represented the themes of the structure. By looking at where the respondents 
chose to sort their cards and whether they placed them into the same locations or 
themes as the researcher, this would provide an indication of whether they agreed 
with the researcher or not in the organisation of the subthemes. Where the 
respondents disagreed with the researcher, this would indicate differences in 
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respondent understanding of the themes and subthemes. In this study, I therefore 
sought to answer the following questions: 
• Do respondents organise the subthemes of naturalness into the same themes 
as the researcher? 
• At what points do the researcher and respondents deviate in their organisation 
of the subthemes? 
• Does the theme structure represent something which is readily understood by 
the lay respondents; as indicated by the level of agreement between 
researcher and respondents? 
These questions will not be addressed one-by-one, since they each feed into the 
other, but will addressed throughout our discussion of the study results. 
 Method 
 Choosing A Closed Card Sort Task 
A card sort task was chosen to examine how lay respondents, when presented with 
the list of themes and subthemes, would organise them. Card sort tasks can be used 
to organise a number of different items, providing a quick, clear, and quantifiable 
way to examine how people organise data. It was decided to carry out a card sort 
with individuals, rather than a group of respondents, as this would permit a 
calculation of the number of individuals who placed a card into the group in to which 
it was organised by the researcher. This could be used to represent the frequency of 
agreement between respondents and researcher, helping to identify 
themes/subthemes with lower and higher levels of agreement over their placement. A 
group card sort, on the other hand, would result in dichotomous, agreement-
disagreement variable, which would restrict the conclusions that could be made. 
Group card sorts also have the potential disadvantage of being more heavily 
influenced by one or more dominant members (Spencer, 2009).  
There are different types of card sorts: open or closed (Spencer, 2009). A closed card 
sort was chosen over its counterpart given that the main aim of the study was to 
examine the placement of cards within groups which had previously been developed 
(the theme groups). It was not our aim to develop themes or groups to place the cards 
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in to, or to get respondents to name the themes, which would be better achieved by 
an open card sort.  
It was also decided to carry out the card sort task online, rather than in person, as this 
would enable the researcher to easily recruit a number of individual respondents 
from different locations (therefore garnering a range of views). It would also be more 
cost and time effective, and provided an easy means by which to digitise the 
resulting dataset, ready for computer-aided analysis.  
 Modifying the Hierarchical Theme Structure for the Card Sort Task 
The theme structure presented in the previous Chapter (see Table 3.2 or Figure 3.7) 
had three levels in its hierarchy, with theme groups, themes, and subthemes. In order 
to present the cards to the respondents in a clear way, it was necessary to reduce the 
number of hierarchies to two: that of themes and subthemes. This would mean that 
the respondents be given the subthemes in the form of cards, to be sorted into the 
named groups, or themes. It is technically possible to have more than two hierarchies 
in an online card sort task, but given the number of cards to sort (139), this would 
greatly add to the complexity of the task. Respondent attrition would be a concern in 
such circumstances.  
To create two hierarchies from three, the eleven themes under the theme group, 
Features of Naturalness (e.g. Sounds, Smells, Touch, etc.), were promoted to join the 
five theme groups such as Appearance of Naturalness and Ideas About Naturalness. 
These will henceforth be referred to as themes, for the purpose of this task. This 
reorganisation resulted in 16 themes and 139 subthemes.  
Some of the theme and subtheme names were also modified to enable them to be 
more easily sorted. Most of the modifications involved creating more descriptive 
names, which could be more readily understood by lay respondents. This was done 
by frequently referring back to, and adopting, the language used by the respondents 
in the previous study. New names also better reflected the groups into which they 
were sorted. For example, Awe was renamed, Creates a Sense of Awe; Close to 
Nature was renamed Feeling Close to Nature; and Movement was renamed There is 
Movement in Nature. The original names can be found in Table 3.2 of the previous 
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chapter, whilst the modified names can be found in the card sort survey in Appendix 
N.  
 Respondents and Recruitment 
Twenty-three respondents completed the card sort study, which was carried out 
between August and December 2017. This number of respondents was deemed 
sufficient to explore perceptions of the theme structure and represent a sufficiently 
wide range of views. It would also permit in-depth descriptive analysis of where 
respondents placed their cards/subthemes. Spencer (2009) suggests recruiting “a 
sufficient number of participants to learn what you need to, and not so many that you 
collect far more information than you need (which is a waste of participant input and 
harder to analyze)” (p. 1170). In addition, the sample size was deemed to be in line 
with similar card sort tasks carried out in the field. White and Gatersleben (2011) 
used 8 participants for their card sort task and Stone (2003) used 13 students to sort 
92 cards. The number of cards used by Stone (2003) also suggests that it is possible 
to deal with a larger number of cards in such a task; providing support for the ability 
of respondents to sort the 139 cards in the present study. Indeed, Spencer (2009) 
suggests that it is possible to use up to 200 cards and points out that individuals are 
better able to manage cards compared with team card sorts.  
Lay participants were recruited, given that it was this group of people who I was 
most interested in for this and future research. I aimed to recruit an even number of 
men and women, with a similar age range and mean to those of the naturalness 
survey study presented in Chapter 3. This was achieved by opportunity sampling, 
emailing an even number of males and females at various organisations with which 
the researcher had contact within the UK. All respondents were aged 18 years and 
over, to satisfy ethical requirements. There were no other specific inclusion criteria 
for respondents and the decision was made not to collect in-depth or demographic 
information which might add to the time taken to complete the survey or be seen as 
intrusive in any way, since the card sort was a demanding task and attrition was a 
concern. A total of 55 respondents landed on the card sort task web page, but 26 
failed to complete the survey, and a further six had to be removed as they had not 
sorted all the cards. This resulted in a sample of 23 respondents with completed card 
sort surveys.  
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Of the respondents who completed the card sort task, 14 (61%) were female and 9 
(39%) were male. Respondents ranged in age from 18 to 74 years, with a mean age 
of 52 years (SD = 15.82). Respondents took a mean time of 45.49 minutes to 
complete the card sort task. 
 Procedure and Measures 
The card sort task was carried out remotely online, using the software Qualtrics (see 
Appendix N for a copy of the survey). Respondents were recruited via email using 
snowball sampling and provided with an electronic link to the card sort survey. On 
arrival at the homepage, the purpose of the study was explained to respondents via a 
written introduction, and information about the researchers and their aims supplied. 
They were then provided with instructions as to how to perform the card sort task, 
informed of the advantages and possible disadvantages of completing the study, 
asked for their informed consent, and directed to the card sort task. 
For the card sort task, respondents were presented with a list of subthemes in the 
form of a set of digital cards on the left-hand side of the computer screen. To the 
right, were a series of boxes with names, representing the themes. A screen shot of 
this is provided in Figure 4.1. Respondents were asked to sort the subthemes/cards 
into the boxes in which they thought they best fit. After all the cards were sorted, 
they were asked to review their placement, to make sure that they were happy with 
their organisation. On the next page, they were asked to rate on a 5-point Likert scale 
(1 = “Strongly disagree”; 5 = “Strongly agree”) whether they found the task easy to 
do, and whether they were confident in their organisation of the items into the 
groups. Respondents were then asked some basic demographic information, 
including age and gender. 
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Figure 4.1 Screen shot of part of the card sort task in Qualtrics 
 
 Ethical Considerations 
The study was carried out in line with the university ethics guidelines, after 
completion of the ethics self-assessment form in March 2017 (see Appendix O). The 
study did not seek to collect information about a sensitive topic, no financial 
payments were made to respondents, all respondents were over the age of 18 years, 
and no identifiable information was collected. It should also be noted that the 
Qualtrics servers, on which the data was stored during the collection phase, were 
based in the EU and subject to their data protection laws. Data was also stored by the 
researcher in accordance with the Data Protection Act (1998).  
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 Results 
 The Level of Agreement between Researcher and Respondents 
Descriptive analyses were performed using the computer programs, IBM SPSS 
Statistics (versions 19-25) and Microsoft Excel (versions 14.0-16.0). Analyses 
focussed on determining the level of agreement between the researcher and the 
respondents as to the location in which they sorted each subtheme. They also 
highlighted locations in which the researcher and respondents agreed and differed in 
their placement of the subthemes, and identified locations which respondents felt 
were more appropriate.  
Table 4.1 presents the number of respondents placing each card, or subtheme, into 
each of the theme groups (with the addition of the group Unsure, which was 
developed for any cards that respondents could not sort). These numbers are also 
visualised as percentages within each cell of the table, with the use of blue bars. A 
fully coloured cell represents 100% of respondents placing a particular card in that 
group, and a blank cell represents no allocations into that group. Cells with green 
borders represent the location in which the researcher placed a subtheme. Take, for 
example, the first card, named Flora (native plants). The researcher placed this into 
the theme group, Plants / Vegetation, as indicated by the green border around the 
corresponding cell. This cell is almost entirely blue and contains the number 22. This 
shows that 22 of the 23 respondents also placed this card into this theme group. The 
number in these green highlighted cells will henceforth be referred to as “frequency 
of agreement” for ease of discussion; referring to the number of respondents who 
agreed with the researcher’s placing of the subtheme. 
Cells which are coloured red, represent locations of poor agreement between the 
researcher and respondents, in which a minority (11 respondents or fewer) placed 
their cards. Take for example, the card, Gardens. Only 5 respondents placed this 
card in the same location as the researcher. The majority, 8 respondents, placed it 
instead within the theme, Humans, Human Places, and Human Things. This second 
cell, which holds the majority, has a red border, indicating that the researcher has 
decided, based on these findings, to move the subtheme to this new location. Red 
text also highlights suggested changes, which will be discussed later. The data within 
the table is grouped by theme and placed in descending order from the highest to 
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lowest frequency of agreement. Flora, for example, has the highest frequency of 
agreement in the group, Plants/Vegetation, and Meadows & Prairies the lowest.  
The table shows that the highest number of respondent placings generally coincide 
with the locations assigned by the researcher, with smaller numbers existing outside 
of these green bordered cells. There are also only 27 cells highlighted red, out of the 
139 variables; indicating that in 81% of cases, the majority of respondents placed the 
subthemes in the same location as the researcher. This suggests that there is very 
good agreement between the researcher and respondents in the organisation of the 
subthemes into their designated theme groups.  
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Table 4.1 Number of respondents placing the cards into each theme group  
Card Name Unsure
Plants / 
Vegetation
Animals & 
Insects
Other Life 
& Living 
Things
Natural 
Materials Water
Natural 
Events & 
Processes Sounds Smells Touch
The Uses 
of Nature
Humans, 
Human 
Places & 
Human 
Things
Ideas 
About 
Nature
Absence of 
Humans & 
Human 
Things
How 
Nature 
Feels & 
Makes You 
Feel
The 
Appearan-
ce of 
Nature
Types of 
Natural 
Environ.
Flora (native plants) 22 1
Flowers 19 2 1 1
Vegetation 18 1 3 1
Hedges & Bushes 17 2 1 3
Trees 16 1 1 1 2 2
Edible Plants 16 6 1
Moss & Lichens 16 1 4 2
Grass 15 2 1 2 1 2
Undergrowth 15 1 1 1 5
Aquatic Plants 14 8 1
Greenery 11 1 2 1 1 7
Unmanicured, unplanned 
vegetation 10 3 1 2 6 1
Growing & spreading of plants 8 7 4 1 1 2
Gardens 1 5 2 1 4 8 2
Meadows & Prairies 1 1 1 20
Fauna (native animals) 22 1
Animals 21 2
Insects & Creepy Crawlies 19 3 1
Birds 16 4 2 1
Aquatic Creatures 10 4 8 1
Life, Living & Growing Things 1 1 10 1 4 3 2 1
Fungi 10 1 10 1 1
Wild and Native Life 4 1 2 9 1 1 1 2 2
Natural Materials 1 20 1 1
Rocks & Stones 16 1 1 1 4
Sand 16 1 1 2 3
Soil, Earth & Mud 1 2 15 1 4
Shells 1 3 1 12 5 1
Flowing Water 17 3 3
Water & Blue Space 1 17 1 4
Freshwater & Springs 1 16 1 5
Waterfalls 15 2 2 1 3
Ponds 1 14 2 6
Lakes & Dams 12 2 3 6
Streams & Rivers 11 1 1 10
Geysers & Hot Springs 11 4 8
The Sea, Waves & Tides 2 1 11 3 6
Marshes & Bogs 1 9 1 1 11
Glaciers & Icebergs 4 7 1 11
Theme Groups
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Card Name Unsure
Plants / 
Vegetation
Animals & 
Insects
Other Life 
& Living 
Things
Natural 
Materials
Water & 
Watery 
places
Natural 
Events & 
Processes Sounds Smells Touch
The Uses 
of Nature
Humans, 
Human 
Places & 
Human 
Things
Ideas 
About 
Nature
Absence of 
Humans & 
Human 
Things
How 
Nature 
Feels & 
Makes You 
Feel
The 
Appearan-
ce of 
Nature
Types of 
Natural 
Environ.
Natural Phenomena like 
Sunsets & the Northern Lights 17 2 1 2 1
Weather 2 1 17 2 1
Seasons & Seasonal Events 1 17 1 1 1 2
Processes of Living Things - 
Growth, Lifecycles 1 2 17 2 1
Evidence of Physical 
Processes like Erosion 1 16 1 1 1 3
Sound of Rustling Leaves & 
Trees 1 22
Sound of Insects 1 22
Sounds of Life 1 21 1
Sound of Birds & Birdsong 2 21
Sound of Animals 2 1 20
Sounds 1 1 1 20
Sound of Weather - Wind & 
Rain 2 19 1 1
Sound of Water & Sea 1 1 3 18
Smell of Moisture & Rain 22 1
Smell of Earth & Soil 1 22
Smell of Vegetation 1 22
Smell of Flowers 1 1 21
Smell of the Sea 5 18
Smells 1 1 1 18 1 1
Touch & Feel 1 21 1
Feel of Vegetation 1 20 1 1
Feel of Materials like Sand 2 19 1 1
Feel of Water 4 1 18
Has Resources, such as Food & 
Medicine 1 20 1 1
Useful for Activities like 
Walking 19 2 1 1
Nature Provides Habitats & 
Havens for Wildlife 3 3 2 10 4 1
People, their Objects & Places 
Created by People 1 1 1 19 1
Places Managed or Protected 
by Humans 1 2 1 1 18
Old or Attractive Human 
Things 5 16 1 1
Nature is Fragile, Endangered 
& at Risk 1 19 2 1  
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Card Name Unsure
Plants / 
Vegetation
Animals & 
Insects
Other Life 
& Living 
Things
Natural 
Materials
Water & 
Watery 
places
Natural 
Events & 
Processes Sounds Smells Touch
The Uses 
of Nature
Humans, 
Human 
Places & 
Human 
Things
Ideas 
About 
Nature
Absence of 
Humans, 
Human 
Influence 
& Human 
Things
How 
Nature 
Feels & 
Makes You 
Feel
The 
Appearan-
ce of 
Nature
Types of 
Natural 
Environ.
Nature can be Difficult & Hostile for 
People & Other Creatures 1 2 1 18 1
Nature is Balanced, Sustainable, & 
Healthy 1 1 4 15 2
Nature is Powerful 2 1 1 14 4 1
Natural Things & Places were Created 
by Nature, Not Humans 1 1 2 13 5 1
Natural Places are Culturally 
Significant 3 3 4 12 1
Natural Things & Places were Created 
by God, Not Humans 7 1 2 11 2
Nature is Simple, Primitive, Primal 3 2 8 1 4 5
Natural Things & Places were Created 
by Humans 3 1 15 4
Absence of Human Objects 1 1 21
Absence of Transport & Infrastructure 1 1 21
Absence of Businesses & Shops 1 1 1 20
Absence of Pollution 2 1 20
Absence of Buildings 1 1 1 20
Absence of Industry 1 1 1 1 19
Absence of People 1 1 1 1 19
Absence of Technology 1 1 1 18 2
Absence of Chemicals & Pesticides 1 3 1 1 17
Absence of Domesticated Animals 2 1 1 1 17 1
Absence of Human Influence 1 1 2 17 1 1
Absence of Human Materials 1 4 1 16 1
Absence of Human Sounds 1 5 1 16
Untouched & Unspoilt by Humans, 
still Pure & Pristine 1 2 10 8 1 1
Free from Human Rules & 
Constraints, like Fences & Private 
Land
4 1 1 7 7 2 1
Nature is Free, in Control & Not 
Affected by, or Dependent on Humans 3 4 1 13 2
Relaxed & Calm 1 1 1 20
Makes you Feel Refreshed 2 1 1 18 1
Makes You Feel Good 1 1 1 1 18 1  
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Card Name Unsure
Plants / 
Vegetation
Animals & 
Insects
Other Life 
& Living 
Things
Natural 
Materials
Water & 
Watery 
places
Natural 
Events & 
Processes Sounds Smells Touch
The Uses 
of Nature
Humans, 
Human 
Places & 
Human 
Things
Ideas 
About 
Nature
Absence of 
Humans & 
Human 
Things
How 
Nature 
Feels & 
Makes You 
Feel
The 
Appearan-
ce of 
Nature
Types of 
Natural 
Environ.
Creates a Sense of Awe 1 1 2 17 2
Quiet & Peaceful 3 1 2 16 1
Feeling Free from Problems 1 1 3 1 1 16
Feels Spiritual or Magicial 2 1 1 3 16
Feels Safe 4 2 16 1
Feels Familiar 3 1 1 1 2 15
Feeling Inspired & Informed 1 1 3 1 2 15
Sense of Seclusion & Solitude 1 1 4 2 14 1
Enables You to Think 1 1 2 6 13
Pleasant & Enjoyable 1 1 3 1 3 13 1
Feels Fun & Exciting 2 1 3 1 3 13
Conjures Up Feelings & 
Emotions 1 2 3 1 5 11
Feeling Close to Nature 2 2 1 1 1 3 1 11 1
Natural Places are Great, the 
Best Kind of Places 1 1 1 14 6
Natural Places are Admired & 
Appreciated 1 1 4 14 2 1
Colourful 4 1 1 1 1 15
Large or Expansive 1 4 1 2 13 2
Open and Spacious 1 5 3 12 2
There are Views & Panoramas 2 2 4 3 12
Looks Rugged, Wild & 
Unmanicured 1 6 2 3 11
Shapes & Patterns 4 1 1 1 3 2 1 10
Appears Unique & Unusual 4 2 1 6 1 9
Beautiful 2 1 1 1 5 5 8
Nature is Abundant, Varied & 
Diverse 1 12 2 7 1
Feel of Textures 2 6 10 5
Naturalness is Mysterious & 
Unexpected 3 1 8 7 4
Visible Change, Growth & 
Development 1 1 12 4 1 1 3
Naturalness is Old, Ancient, 
Historical 8 3 2 1 5 1 3
Natural Places Look are 
Unchanged, as they have 
Always Been
1 2 16 1 1 2
There is Movement in Nature 1 1 2 7 1 16 2  
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Card Name Unsure
Plants / 
Vegetation
Animals & 
Insects
Other Life 
& Living 
Things
Natural 
Materials
Water & 
Watery 
places
Natural 
Events & 
Processes Sounds Smells Touch
The Uses 
of Nature
Humans, 
Human 
Places & 
Human 
Things
Ideas 
About 
Nature
Absence of 
Humans & 
Human 
Things
How 
Nature 
Feels & 
Makes You 
Feel
The 
Appearan-
ce of 
Nature
Types of 
Natural 
Environ.
Hills & Mountains 1 1 1 20
Valleys 1 2 20
Moors 1 1 1 1 19
Deserts, Empty & Barren Areas 1 1 3 18
Rock Formatios - Caves, 
Coves, Canyons 1 5 1 16
Beaches & Dunes 2 5 2 14
Volcanoes 1 9 13
Coral Reef 2 4 6 1 10
Countryside & Rural Areas 1 2 1 3 6 1 9
Rockpools 1 1 14 7
The Outdoors 6 1 4 1 3 1 3 4
Agricultural Areas 3 8 10 2
Parks 1 1 1 5 14 1  
Note: Numbers correspond to the number of respondents; Green borders to cells indicate that this is the location in which the researcher placed the subtheme; Red borders indicate the chosen new location for the 
subtheme; Black borders indicate a location in which an even number of respondents sorted the card here as in the location chosen by the researcher; Blue bars in cells indicate the percentage of respondents who placed 
the subthemes/cards in those locations; Red coloured cells indicate that a minority of respondents placed their cards in the same location as the researcher; and Red text indicates changes to the theme/subtheme name. 
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Figure 4.2 represents the overall percentage agreement in the placing of the 
cards/subthemes into the theme groups. It shows the percentage agreement as 
divided into five categories, ranging from low to high percentage agreement, with 
the number of cards falling into each of these percentage groups. The chart is 
negatively skewed, with the majority of cards (n = 86; 62%) having between 61% 
and 100% agreement with the researcher. Only 27 cards had less than 40% 
agreement.  
 
Figure 4.2 The number of cards reaching each level of agreement  
Figure 4.3 summarises the overall percentage agreement in a slightly different way. 
It shows the mean percentage agreement for each theme group; thus, identifying the 
theme groups with the strongest and weakest agreement with the researcher. The 
chart reveals that the more tangible, physical features of naturalness, such as Smells, 
Sounds, Touch, Humans, Human Places & Human Things, Animals & Insects, 
Absence of Humans & Human Things, Natural Events & Processes, Natural 
Materials, as well as The Uses of Nature, all garnered good agreement, with a mean 
of 69% agreement in the placement of its subthemes. But the less physical, more 
abstract groups, such as How Nature Feels & Makes You Feel, Ideas About Nature, 
and The Appearance of Nature, had lower mean percentage agreement. These are the 
more subjective and broader themes, which it seems are harder to place cards in to. 
Other groups with lower percentage agreement, however, included 
Plants/Vegetation, Water & Watery Places, and Types of Natural Environment. 
Referring to Table 4.1 helps to unpick this pattern of results. It shows that the low 
overall agreement in these themes is due to disagreement in the placement of a few 
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cards which the researcher had placed here. For example, most respondents did not 
place the subthemes Gardens and Meadows & Prairies into Plants/Vegetation along 
with the researcher, but into Humans, Human Places & Human Things, and Types of 
Natural Environment, respectively.  
 
Figure 4.3 Mean percentage agreement for each theme group 
 Making Adjustments to the Theme Structure 
Identification of subthemes which had a low level of agreement suggested that the 
respondents placed these cards into a different place than that of the researcher. This 
in turn suggested that the respondents had interpreted those subthemes and/or themes 
differently. It was decided that small changes should be made to the theme structure 
to ensure that it better reflected the understanding of these lay respondents; thereby 
improving the ability of other lay people to interpret the structure and its 
constituents. 
By looking at where the majority of respondents instead chose to place their cards, it 
was possible to make adjustments to the theme structure, by moving these subthemes 
into a different theme (as suggested by the respondents’ positioning). In addition to 
moving subthemes, the names of some of the themes and subthemes were modified 
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so that they more clearly communicated their meaning and placement. A set of 
criteria were developed to guide this restructuring: 
• Where the frequency of agreement between researcher and respondents was less 
than 9 (representing 40% agreement; chosen as it represented less than half of the 
sample), that subtheme was moved to the location in which the highest number 
of respondents placed their cards. 
• Where there was an even split in the frequency of agreement between the 
researcher’s placement and that of the respondents, the researcher chose the 
location based upon those of the most similar subthemes.  
• Similarly, when there were several possible locations for a subtheme, and the 
most popular respondent choice did not reflect the meaning intended to be 
conveyed by the name, the most appropriate location was chosen by the 
researcher, and the name modified to better reflect this. 
• In the few cases where a location suggested by respondent card placement was in 
complete disagreement with the intended meaning of that subtheme (and the 
researcher did not feel it fit well with the other subthemes in the new suggested 
location), the researcher instead adjusted the name of the card to better convey 
the intended meaning and make its location in the theme structure clearer. 
• Where the agreement between researcher and respondents was higher than 40% ( 
> 9.2), but there was a split with the subtheme placed in other locations too, the 
name of the card was adjusted to better reflect its position. 
Subthemes were therefore moved and/or renamed based upon the above criteria. The 
red shading of the cells in Table 4.1 shows where agreement was too low, and the 
red outlines shows where a subtheme was moved to. Red text shows the new name 
of a theme or subtheme.  
There were 22 subthemes which failed to garner support from the majority of 
respondents. These were moved according to the criteria outlined above. The 
responses to each of these problematic subthemes is detailed now: 
1) Gardens: This subtheme was placed into Plants/Vegetation by the researcher, but 
only five respondents placed the card here. The majority (n = 8) placed it instead 
into Humans, Human Places & Human Things, with a few placing it in other 
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locations. This respondent location did seem a logical and well-thought out home 
for the subtheme, given that gardens are by definition created and cultivated by 
humans (Garden = “A piece of ground adjoining a house, in which grass, 
flowers, and shrubs may be grown”; Oxford University Press, 2017). Gardens 
was therefore moved to Humans, Human Places & Human Things, 
2) Meadows & Prairies: This subtheme was also placed into Plants/Vegetation by 
the researcher, but only one respondent placed the card here. Instead, the 
majority (n = 20) placed it in the group, Types of Natural Environment. It was 
therefore moved to this location.  
3) Fungi: The researcher placed this subtheme into Other Life & Living Things. 
Ten respondents effectively agreed with this placement, but an even number 
placed it into the theme Plants/Vegetation. It may be that respondents were 
unsure as to the meaning of the term fungi, something which could be examined 
in qualitative work in the future, perhaps through open-ended survey questions. 
The decision as to whether the subtheme was moved or not was guided by the 
work of Whittaker (1969), who placed fungi in a different kingdom to plants in 
his Five Kingdom classification system of organisms. The subtheme was 
therefore left in the theme, Other Life & Living Things. 
4) Marshes & Bogs: Whilst nine respondents placed this subtheme into the Water 
& Watery Places theme that the researcher chose, a greater number (n = 11) 
placed it into Types of Natural Environment. When reviewing the contents of the 
Water & Watery Places theme, it seemed that subthemes relating to the types or 
characteristics of water, such as waterfalls or flowing water, were easily placed 
there. But perhaps Marshes & Bogs appeared to be more of a landscape with 
water, than a type of water or water course, given its placement by respondents. 
The subtheme was accordingly moved to Types of Natural Environment, and the 
theme Water & Watery Places renamed Water to distinguish it from the Types of 
Natural Environment theme. 
5) Glaciers & Icebergs: Only four respondents placed this subtheme into the same 
location as the researcher; Water & Watery Places. Instead, the majority (n = 11) 
placed it into Types of Natural Environment. As with the previous subtheme, it 
may be that this aspect was seen as an environment in itself, rather than a type of 
water. It was therefore moved accordingly.  
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6) Natural Things & Places were Created by Humans: The researcher placed this 
subtheme into the theme, Ideas About Nature, but only 4 respondents agreed 
with this. A larger number, at 15 respondents, instead placed it within the theme, 
Humans, Human Places & Human Things. This is also a logical place for it to 
be, given that this theme relates to things made by humans, and it was therefore 
moved accordingly. 
7) Untouched by Humans, Pure & Pristine: This subtheme had been placed within 
the group, Absence of Humans & Human Things, and 8 respondents also placed 
it here. But a slightly larger number (n = 10) placed it into the group, Ideas About 
Nature. This suggests that it would be fairly suitable in either group, with a 
leaning towards the latter. However, if you view the original text coded into this 
group during the content analysis, it is evident that these respondents were 
referring to the symbolic purity which came from a natural environment 
untouched, unspoilt, and not destroyed by humans. Moving this subtheme did not 
seem the appropriate course of action given the central importance of humans in 
its development, but rather it was renamed to: Untouched & Unspoilt by 
Humans, still Pure & Pristine. The name better reflected the range of comments 
originally coded into the subtheme and served as a subtle clarifier. In addition, 
the theme under which it was located was changed in name from Absence of 
Humans & Human Things, to Absence of Humans, Human Influence & Human 
Things, to better include the more abstract concepts related to human influence 
and control. It should be noted that this was the name utilised in the previous 
chapter, but it had been shortened to Absence of Humans & Human Things for 
the purposes of the card sort task, to reduce respondent fatigue. This change in 
theme name may also serve to improve the placement of the following two 
subthemes, if the task was run again.  
8) Free from Rules & Constraints like Fences & Private Land: Seven respondents 
placed this subtheme into the same location as the researcher: Absence of 
Humans & Human Things. However, an equal number also placed it within the 
theme, Ideas About Nature. To better emphasise the role of humans in the 
development of the rules and constraints, as was inferred by the original 
comments underpinning its development, the word “human” was added. The new 
name was therefore: Free from Human Rules & Constraints, like Fences & 
Private Land. 
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9) Nature is Free to Do What It Wants: No respondents placed this subtheme into 
the theme, Absence of Humans & Human Things, which the researcher used, 
with the majority instead classifying it as an idea about nature. But review of the 
codes which were placed into this subtheme, showed that many respondents were 
indeed referring to the absence of humans, either explicitly or implicitly. 
Comments included: “Ecosystem sustained without intervention - pollination by 
insects rather than humans”; “The jungle grows on it's own. Trees grow, along 
with vines and plants. The animals live wild and free”; “They don't need humans 
to exist”; and “Again nothing contrived, just Nature doing her stuff”. It seems 
that the title given to this theme was not sufficient, however, to convey this 
meaning to the card sort respondents. It was therefore renamed to better reflect 
its contents and situate it within the absence of humans theme: Nature is Free, in 
Control & Not Affected by, or Dependent on Humans. 
10) Natural Places are Great, the Best Kind of Places: Only six respondents placed 
this subtheme into, How Nature Feels & Makes You Feel, which the researcher 
used. The majority instead placed it within the theme, Ideas About Nature, where 
it was concordant with the other items in this group. It was therefore moved to 
this location. 
11) Natural Places are Admired & Appreciated: As with the previous subtheme, 
very few respondents placed this subtheme into the designated group, How 
Nature Feels & Makes You Feel. Instead, 14 respondents placed it into Ideas 
About Nature, where it was subsequently moved. 
12) It Appears Abundant, Varied & Diverse: A larger proportion of respondents 
placed this subtheme in the group, Ideas About Nature (n = 12) than they did the 
designated group, The Appearance of Nature (n = 7). It was therefore moved, 
and in order to separate the subtheme more from the phraseology used in its old 
theme, the prefix “It Appears” was replaced with “Nature Is”.  
13) Textures: The researcher initially placed this subtheme into the group, The 
Appearance of Nature, but only five respondents agreed with this location. The 
majority (n = 10) instead placed it under Touch. The definition of “texture” can 
be taken as “the feel, appearance, or consistency of a surface or a substance” 
(Oxford University Press, 2017). By this definition, texture could be placed 
under either themes relating to appearance or touch. But given that the majority 
sorted it into Touch, and following review of the original codings, it was decided 
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to move it to this theme, whilst modifying the name to better reflect the sensory 
element and remove associations with the purely visual aspects: Feel of Textures.  
14) Mysterious & Unexpected: This subtheme was also placed into the theme, The 
Appearance of Nature. However, only four respondents sorted it into this 
location, with a larger number (n = 8) placing it into Ideas About Nature. Review 
of the original codings suggested that this would also be a suitable location for 
the subtheme. In order to clarify its new location and avoid future ambiguity 
(three respondents placed it into Unsure), it was also renamed Naturalness is 
Mysterious & Unexpected, bringing it more in line with the other items in this 
group and placing it as more of an idea about naturalness than an attribute. 
15) Visible Change, Growth & Development: Whilst the researcher placed this 
subtheme in The Appearance of Nature, only three respondents did likewise, 
with the majority (n = 12) placing it in Natural Events & Processes. This 
suggests that the card sort respondents saw it more as a natural process than 
something associated with the appearance of natural places. It was moved 
according to respondent preferences, and the prefix “Visible” dropped to remove 
association with the appearance theme.  
16) Old: For this subtheme, there was no obvious and clear location chosen by a 
majority. The researcher placed it into the theme, The Appearance of Nature, but 
only three respondents did likewise. The majority (n = 8) actually placed it into 
the Unsure group, reserved for cards they could not place. It seemed therefore, 
that neither the location nor the name of the subtheme was satisfactory. Five 
placed it in Ideas About Nature, however, and it did seem to fit well with other 
subthemes in this group, and it was moved accordingly. It was also renamed, 
Naturalness is Old, Ancient, Historical. 
17) Natural Places Look Unchanged, as they have Always Been: As with the 
previous subtheme, the researcher placed this into the theme, Appearance of 
Nature, but only two respondents did likewise. The majority (n = 16) instead 
placed it in Ideas About Nature, where it was subsequently moved. In order to 
divest it from the appearance theme, and place it more firmly into the new theme, 
it was slightly renamed to: Natural Places are unchanged, as they have always 
been. 
18) There is Movement in Nature: Only two respondents placed this subtheme into 
the same location as the researcher, The Appearance of Nature. Instead, seven 
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placed it into Natural Events & Processes, and 16 into Ideas About Nature. 
Given that the majority placed it into the latter theme, this is the location into 
which it was moved.  
19) Rockpools: Seven respondents placed this subtheme into the same theme as the 
researcher, in Type of Natural Environment. But twice as many (n = 14) placed it 
into Water & Watery Places, with rockpools perhaps being viewed as a much 
smaller, water-dominated ecosystem, more closely aligned with The Sea, Waves 
& Tides. The subtheme was therefore moved to Water. This meant that the 
theme, Types of Natural Environment, could therefore be reserved for larger 
landscapes, such as hills, valleys and coral reef.  
20) The Outdoors: This subtheme appeared to lack coherent placement by 
respondents, who sorted the card into eight different locations, with the majority 
falling into Unsure. This is perhaps due to its more general nature, and its failure 
to describe a specific aspect of naturalness. It was therefore decided to treat this 
subtheme as that of Nature in the previous chapter, and remove it entirely, on the 
grounds that it does not add to our understanding of what naturalness is. Its 
removal was highlighted in Table 4.1 with a red strikethrough. 
21) Agricultural Areas: Very few respondents (n = 2) placed this subtheme into the 
same location as the researcher, in Types of Natural Environment. Instead, the 
majority (n = 14), placed it in Humans, Human Places & Human Things. It 
seems then that respondents perceived it as a type of human landscape, rather 
than a purely natural one. As with the subtheme, Gardens, which was examined 
earlier, it was therefore moved to the theme, Humans, Human Places & Human 
Things. 
22) Parks: In the same way as for the previous subtheme, Parks was moved to 
Humans, Human Places & Human Things.  
In addition to the subthemes above which needed to be changed due to their failure 
to garner agreement from the majority of respondents, two variables which were 
secure in their placement but could see some improvement, were renamed. Natural 
Places have Cultural Significance, which received a frequency of agreement of 12, 
was renamed to Natural Places are Culturally Significant, with the aim of more 
firmly situating it within the theme, Ideas About Naturalness. It was hoped that, if 
this card sort task were repeated, there would be fewer instances of respondents 
Perceptions of Naturalness 
Emma Victoria White Page 196 of 440 University of Surrey 
coding it into the themes, The Uses of Nature (n = 3) and Unsure (n = 3), as a result 
of this clarification in name. The subtheme, Evidence of Physical Processes like 
Erosion, was also renamed Physical Processes like Erosion, to reduce the number of 
respondents (n = 3) who placed it into the theme, The Appearance of Nature (given 
that the words “Evidence of” may emphasise visible appearance). 
 Improvements to the Theme Structure 
Figure 4.3, which represented the mean percentage agreements for each theme, could 
then be revised to reflect the movement of subthemes to their new locations, 
resulting in the modified chart of Figure 4.4. This chart visually represents 
improvements and declines in the mean percentages for each of the theme groups. 
For five of the theme groups with lower mean percentages, there were clear 
improvements; as evidenced by looking at the red portions of the bar chart. For 
example, The Appearance of Nature, improved from a mean percentage of 35% to 
49%. Unfortunately, Other Life and Living Things remained at a low mean 
percentage of 42%, given the respondent ambiguity over where to sort the subtheme, 
Fungi. It was not possible to improve this figure, however, as it was deemed to be in 
the most appropriate location upon review.  
The subthemes, Natural Events & Processes, Humans, Human Places & Human 
Things, and Touch, saw some decline in their mean percentages (though only by 3% 
for the first of these, equivalent to less than one respondent), which was unavoidable, 
given that each of their subthemes was deemed to be in the most appropriate 
locations. If the task were carried out again using the revised titles for the themes and 
subthemes, it is anticipated that the improved clarity in the names would improve 
these figures, along with general improvement across the structure. For example, 
movement of The Feel of Textures to Touch was responsible for reducing the mean 
percentage of this theme group. But the renaming of this from Textures to Feel of 
Textures, is anticipated to aid understanding, which would likely result in an 
improved mean percentage if the task were performed again. The overall mean 
percentage agreement across all the theme groups after the changes was made was 
67%. Even without repetition of the task with the improved language, this represents 
good agreement of the organisation of the subthemes into the theme structure.  
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Figure 4.4  Revised mean percentage agreements for each theme group 
 Respondent Levels of Confidence and Ease in the Card Sort Task 
The study respondents neither found the task of sorting the cards very difficult nor 
very easy to do, as shown by Figure 4.5. It is unlikely to have been a particularly 
easy task to do, given the large number of cards to sort. But the fact that the cards 
were not very difficult to sort, suggests that the groups into which they needed to be 
sorted were fairly logical and not too hard to sort into. This idea is supported both by 
the good level of agreement between researcher and respondents, and by the fact that 
the majority of respondents reported feeling confident in their organisation of cards 
(see Figure 4.6). Indeed, 65% responded with either “strongly agree” or “somewhat 
agree” to the statement: “I am confident of my organisation of the items into 
groups”. Only 26% said that they did not feel confident.  
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Figure 4.5 Level of agreement with the statement “I found the task easy to do” 
 
Figure 4.6 Level of agreement with the statement “I am confident in my organisation 
of the items into groups” 
 
 The Revised Theme Structure 
Given each of the documented changes in the naming and placement of the 
subthemes, including the removal of a subtheme, the theme structure must now be 
revised. Table 4.2 presents this revised structure, with the new names for themes and 
subthemes (as developed in this and the previous chapter) and revised accompanying 
figures. Any changes to text have been highlighted bold, and the movement of 
themes highlighted with blue shading. At this stage, there was a new total of 138 
themes and subthemes in the structure which represented perceived naturalness. Note 
that the themes are not ordered according to percentage occurrence. 
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Table 4.2 Revised theme structure 
Theme Group Themes Subthemes No. Occurrences % Sample 
Features of 
Naturalness 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Sounds 
  
  
  
  
  
  
  
General Sounds 108 13 
Sound of Birds & Birdsong 95 11 
Sound of Water & the Sea 79 9 
Sound of Rustling Leaves & Trees 31 4 
Sound of Weather – Wind & Rain 30 4 
Sound of Animals 28 3 
Sound of Insects 24 3 
Sound of Life 11 1 
Total 205 24 
Smells 
  
  
  
  
  
General Smells 81 10 
Smell of the Sea 22 3 
Smell of Vegetation 21 2 
Smell of Earth & Soil 18 2 
Smell of Flowers 8 1 
Smell of Rain & Moisture 5 1 
Total 110 13 
Touch 
  
  
  
General Touch & Feel 18 2 
Feel of Materials like Sand 18 2 
Feel of Vegetation 14 2 
Feel of Textures 13 2 
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Feel of Water 9 1 
Total 53 6 
Natural Events & Processes 
  
  
  
  
Weather 295 35 
Change, Growth & Development 88 10 
Processes of Living Things – Growth, Lifecycles 64 8 
Physical Processes like Erosion 47 6 
Seasons & Seasonal Events 27 3 
Natural Phenomena like Sunsets & the Northern Lights 12 1 
Total 381 45 
Absence of Humans, Human 
Influence & Human 
Things  
  
  
  
  
  
  
  
  
  
  
   
Lack of Human Influence 408 48 
Absence of Pollution 295 35 
Absence of Buildings 287 34 
Untouched & Unspoilt by Humans, still Pure & Pristine 287 34 
Absence of People 233 28 
Nature is Free, in Control & Not Affected by, or Dependent on 
Humans 
175 21 
Absence of Transport & Infrastructure 127 15 
Absence of Human Sounds 110 13 
Absence of Human Objects  96 11 
Absence of Industry 68 8 
Absence of Technology 58 7 
Absence Human Materials 35 4 
Free from Human Rules & Constraints, like Fences & Private 
Land 
34 4 
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Absence of Businesses & Shops 25 3 
Absence of Chemicals & Pesticides 11 1 
Absence Domesticated Animals 5 1 
Total 752 89 
Humans, Human Places & 
Human Things 
People, their Objects & Places Created by People 100 12 
Places Managed or Protected by Humans 75 9 
Agricultural Areas 25 3 
Natural Things & Places were Created by Humans 20 2 
Old or Attractive Human Things 17 2 
Gardens 15 2 
Parks 12 1 
Total 204 24 
Animals & Insects 
  
  
  
  
Animals 263 31 
Fauna (native animals) 155 18 
Birds 123 15 
Insects & Creepy Crawlies 110 13 
Aquatic Creatures 49 6 
Total 408 48 
Plants / Vegetation 
  
  
  
  
  
Trees 381 45 
General Vegetation 279 33 
Flora (native plants) 183 22 
Flowers 152 18 
Greenery 147 17 
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Grass 122 14 
Unmanicured, Unplanned Vegetation 51 6 
Hedges & Bushes 31 4 
Growing & Spreading of Plants 27 3 
Edible Plants 22 3 
Undergrowth 16 2 
Aquatic Plants 11 1 
Moss & Lichens 10 1 
Total 612 72 
Other Life & Living Things 
  
Wildlife & Native Lifeforms 243 29 
Life, Living & Growing Things 133 16 
Fungi 6 1 
Total 340 40 
Water/Blue Space 
  
  
  
  
  
  
General Water & Blue Space 230 27 
The Sea, Waves & Tides 196 23 
Rivers & Streams 115 14 
Lakes & Dams 58 7 
Flowing Water 52 6 
Waterfalls 45 5 
Rockpools 11 1 
Freshwater & Springs 11 1 
Ponds 9 1 
Geysers & Hot Springs 8 1 
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Total 462 55 
Natural Materials 
  
  
  
  
Rocks & Stones 127 15 
Sand 109 13 
Soil, Earth & Mud 53 6 
General Natural Materials 5 1 
Shells 9 1 
Total 218 26 
Appearance of 
Naturalness  
  
  
  
  
  
  
  
Beautiful 219 26 
Open & Spacious 166 20 
Looks Rugged, Wild & Unmanicured 141 17 
Views & Panoramas 128 15 
Large or Expansive 125 15 
Colourful 91 11 
Appears Unique & Unusual 32 4 
Shapes & Patterns 28 3 
Total 535 63 
Ideas About 
Naturalness 
  
  
  
  
  
  
  
Natural Things & Places were Created by Nature, Not Humans 287 34 
Naturalness is Abundant, Varied & Diverse 238 28 
Naturalness is Old, Ancient, Historical 135 16 
Natural Places are Unchanged, as they have Always Been 104 12 
Naturalness can be Difficult & Hostile for People & Other Creatures 104 12 
Naturalness is Balanced, Sustainable & Healthy 92 11 
Naturalness is Powerful 55 7 
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Naturalness is Mysterious & Unexpected 38 4 
Natural Places are Great, the Best Kind of Places 30 4 
There is Movement in Natural Places 23 3 
Natural Places are Admired & Appreciated 20 2 
Nature is Fragile, Endangered & at Risk 19 2 
Natural Things & Places were Created by God, Not Humans 14 2 
Naturalness is Simple, Primitive, Primal 11 1 
Natural Places are Culturally Significant 11 1 
Total 627 74 
Types of Natural 
Environment 
  
  
  
  
  
  
  
  
  
  
  
Hills & Mountains 134 16 
Rock Formations – Caves, Coves, Canyons 98 12 
Beaches & Dunes 62 7 
Countryside & Rural Areas 28 3 
Deserts, Empty & Barren Areas 26 3 
Meadows & Prairies 20 2 
Moors 14 2 
Volcanoes 11 1 
Marshes & Bogs 9 1 
Valleys 7 1 
Coral Reef 5 1 
Glaciers & Icebergs 5 1 
Total 302 36 
Useful for Activities like Walking 97 11 
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Uses of 
Naturalness 
  
  
Natural Places Provide Habitats & Havens for Wildlife 58 7 
Has Resources, such as Food & Medicine 32 4 
Total 166 20 
How Naturalness 
Feels & Makes 
You Feel 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Quiet & Peaceful 305 36 
Feeling Free from Problems 145 17 
Relaxed & Calm 132 16 
Creates a Sense of Awe 123 15 
Feeling Close to Nature 116 14 
Sense of Seclusion or Solitude 105 12 
Feels Pleasant or Enjoyable 80 9 
Able to Think 59 7 
Feels Safe or Comfortable 44 5 
Feeling Good or Happy 41 5 
Feeling Inspired & Informed 28 3 
Feels Fun & Exciting 24 3 
Feeling Refreshed 19 2 
Feels Spiritual or Magical 14 2 
Feels Familiar 17 2 
Conjures up Feelings & Emotions 7 1 
Total 565 67 
Note: Blue shaded rows indicate the new location of a moved subtheme and bold text details changes which occurred in the naming of the themes/subthemes or changes in 
the totals for each theme/subtheme. The totals for each theme or theme group refer to the total number and percentage of respondents mentioning at least one of the themes or 
subthemes in that group 
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Figure 4.7 Visual representation of revised theme structure, with enlarged sections 
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 Methodological Implications 
The use of the card sort task to check on my subjective coding and interpretation of 
the responses in the previous study is a novel method within the field of 
environmental psychology. A search for “card sort” in the abstracts of the three 
environmental psychology journals examined in the in-depth literature review of 
Chapter 2 (JEP, EB, and LUP; conducted in May 2019) identified only one paper 
using the card sort method, and this was a stand-alone study, not a confirmatory one. 
But I feel that using the card sort task in the way in which it was employed in the 
present study helps to demonstrate the validity of my interpretation of the responses, 
as well as adding to and improving upon this interpretation, which is represented by 
the theme structure. I would suggest that this is a useful approach for future 
researchers to take when developing a representation of responses or checking a 
theme structure, and the present study lays out a mechanism by which this may be 
achieved.  
The novelty of this method, however, meant that I did not have a set procedure to 
follow. It was a time-consuming task for the respondents, taking around 45 minutes, 
and there was a high rate of attrition. It was also time consuming to analyse, given 
that I did not have similar studies to guide my interpretation and modification of the 
theme structure. This meant that I did not re-check the structure after changes were 
made, which would have helped to further support the modified structure. I do feel, 
however, that my use of this card sort task demonstrates my commitment to ensuring 
I accurately represented the views of the respondents in the previous study. Future 
researchers may also build upon the mechanisms and methods employed in this 
thesis to guide their own work, and fulfil what I would consider to be the gold-
standard of performing the card sort task twice.   
 Limitations of the Study 
The sample used in this study (N = 23) was not a large one. However, the sample 
size was in line with similar studies, as discussed in the method section, and the 
theme structure which I was exploring was based upon the comments of a large and 
varied sample. The purpose of this study was to explore whether another group of 
lay respondents could understand the structure and the names of its constituents. The 
descriptive analyses of the way in which these respondents organised the subthemes 
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enabled us to identify locations in which agreement was lower and to make 
adjustments based on these findings. We were able to establish a good level of 
agreement overall and suggest that the adjustments would improve understanding by 
the intended audience; that of lay people.  
It could be argued that respondents may have sorted cards according to some 
heuristic or by matching words. Many of the subthemes used similar prefixes to 
reflect the terminology used by respondents in the previous study and to ensure that 
each could be understood clearly as part of a particular theme; but this could have 
guided their sort, rather than relying on an understanding of those terms. For 
example, the Sound of Insects and the Sound of Life were both part of the theme, 
Sounds, and it is possible that respondents simply matched the word, Sound. It may 
have been possible to determine whether this was the case through post-survey 
questions or asking respondents for a commentary whilst sorting, but this would 
have required more effort and time from respondents in what was already a lengthy 
and effortful task. Attrition was a justifiable concern, with more than half the 
respondents failing to complete the card sort survey as it stood, and so such an 
approach would have been unfeasible if we wished to recruit the number of 
respondents which we did.  
But in the absence of such additional information about why respondents sorted the 
cards, we can still examine the way in which respondents sorted the cards, providing 
an indication of the basis on which they were sorted. And there were several items 
included in the card sort task which required interpretation, suggesting that heuristics 
and wording did not guide the sorting of all the cards, and helping to refute this 
suggestion. Take, for example, Gardens. Whilst such an environment is conceptually 
linked to vegetation, most respondents sorted it into the theme, Humans, Human 
Places & Human Things. Such a sort requires not only simplistic consideration of 
the contents of that scene, but consideration of who created it. Similarly, the 
subthemes, Agricultural Areas and Parks, were sorted not as environment types, but 
into the theme, Humans, Human Places & Human Things; suggesting understanding 
and consideration of the origins of these environments.  
Take also the subtheme, It Appears Abundant, Varied & Diverse. Rather than sort it 
into the theme, The Appearance of Nature, as would have occurred if respondents 
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were simply sorting based upon the words used (a key word being Appearance here), 
the majority sorted it into the theme, Ideas About Nature. This suggests deeper 
contemplation of the meaning of the name. Similarly, the subtheme, Visible Change, 
Growth & Development was sorted into Natural Events & Processes by most, 
despite similarity in the prefix term of Visible with Appearance in the theme, The 
Appearance of Nature. A similar pattern occurred with the sorting of the card, 
Natural Places Look Unchanged, as they have Always Been, in which respondents 
looked past the similarity between the term, Look with that of Appearance, to 
suggest that it was an Idea about naturalness.  
Given that the agreement between the researcher and the respondents in the 
organisation of the subthemes was generally good, with the exception of the 
subthemes which were changed through name modification or reallocation, it was 
decided that it was not necessary to re-run the card-sort task after the improvements 
were made. All of the changes which involved moving subthemes were also made in 
line with the respondents own placement of these subthemes, leaving only the 
changes in name to the 14 themes and subthemes in need of validation. The decision 
not to re-run the card sort task was also made based upon the time and resources 
available at this stage, given that the initial card sort task was planned, conducted 
and analysed over a 9-month period, something which had to be balanced against the 
gains possible from re-running the study.  
But it must be acknowledged that had the card sort task been re-run after the changes 
were made, then any improvements could have been quantified, lending further 
support to these changes. It would also helped to have support the instances where 
small changes to name were made to the subthemes which fell below the threshold 
for making changes. Generally, changes were made to any subthemes where the 
majority failed to place a card in the same location as the researcher. But for three 
subthemes which had garnered good agreement, small changes to the names were 
made in line with other similar changes to subthemes. For example, the subtheme 
Evidence of Physical Processes like Erosion, was shortened to Physical Processes 
like Erosion, to emphasise the process part and reduce any suggestion of physical 
appearance which may have caused three respondents to place it into The 
Appearance of Nature. This echoed the change in name for the subtheme, Natural 
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Places Look Unchanged, as they have Always Been, to Natural Places Are 
Unchanged, as they have Always Been, for which there was high disagreement and 
which had been changed to better reflect its position in the theme, Ideas About 
Naturalness and disassociate it from The Appearance of Nature. The subtheme, 
Natural Places have Cultural Significance was also renamed to Natural Places are 
Culturally Significant to reduce the four instances of this being placed in the theme, 
Humans, Human Places & Human Things. And for the third subtheme, the words 
Nature is were prefixed to the subtheme Simple, Primitive, Primal, to highlight its 
categorisation as an idea about naturalness. 
Without re-running the card sort task, it is not clear as to whether these three changes 
would have improved the theme structure, or indeed made it worse, and it could be 
argued that changes should only have been made based upon a set threshold for 
agreement. But I would reason that these small changes would be unlikely to 
substantially affect the placement of the subthemes if the task were repeated, with 
only small but desirable improvements expected. It is also unlikely to substantially 
alter a structure which contained 138 subthemes. In hindsight however, it would 
have been optimal to see if it were possible to re-run the card sort task and establish 
the utility of making these small changes, alongside the changes made to the other 20 
subthemes in need of improvement.  
 Conclusions 
In this study, I explored whether the conceptualisation of lay perceived naturalness, 
which is represented by the theme structure presented in Chapter 3, could in turn be 
understood by another sample of lay people. By carrying out a closed card sort task, 
I explored whether a sample of 23 lay respondents interpreted the names of the 
subthemes in the same way as the researcher did, and whether they would therefore 
organise them in the same way. This served to check not only the organisation of the 
structure, but the use of terms, given that these are so important in communicating 
their meaning.  
We found that agreement between the researcher and the respondents was generally 
high. But in cases where there was lower agreement, I found that lay ability to 
understand the theme structure could be improved by moving some subthemes and 
relabelling others. The responses of the lay respondents therefore helped to modify 
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the theme structure and create a conceptualisation even more readily understood by 
lay respondents. This is invaluable not only in progressing the research of this thesis 
and addressing Aim 3 (as presented in section 1.9), but in ensuring the concept is of 
use in future research.  
 The Next Step for the Thesis 
This theme structure can now be taken as our new conceptualisation of how lay 
people perceive naturalness. This serves to address the first research question of 
Chapter 3: “What do lay respondents perceive to be natural in the environment?”. 
With this validated theme structure, we are almost ready to proceed with an 
examination of the two remaining research questions, through further analysis of the 
data collected in Chapter 3: 
1) Are certain aspects of perceived naturalness associated with more positive or 
negative affective qualities?  
2) Are certain aspects of perceived naturalness associated with higher or lower 
levels of perceived restoration? Also, do respondents primed to think of 
restorative natural environments perceive naturalness differently to those asked 
to think of naturalness in general?  
Answering these questions will be the focus of the Chapter 6. But before we begin to 
address these questions, through quantitative analysis of the themes and subthemes, 
we need to perform one more check on the data. In Chapter 3, I presented 
information regarding the samples selected for the naturalness survey study. 
Respondents were recruited from both the UK and US, given that the US and Europe 
were found in the in-depth literature review to be the source of the majority of 
participants in the environmental psychology research (see Figure 2.4); and that they 
were both English-speaking countries. We also wished to access a range of different 
views from lay people regarding what constituted naturalness. The conceptualisation 
was therefore based upon the views of respondents from these two samples. But I 
needed to ensure that combining the data from these two samples was valid, given 
that the differences between them might result in very different responses from the 
two. In the next chapter I therefore present in-depth analyses designed to examine 
whether there were significant differences in the themes and subthemes mentioned 
by respondents from the two samples. If there were large differences, this would 
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suggest that it would be invalid to combine the responses from the two samples in 
further analyses. If there were not large differences, then combining the datasets for 
the purposes of analyses in Chapter 6 would be unproblematic. The analyses and 
conclusions are therefore presented in the following chapter. 
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5. Evaluating the Incorporation of UK and US Samples 
 Introduction 
In the in-depth literature review of Chapter 2, we saw that most environmental 
psychology naturalness research uses North American and European samples (see 
Figure 2.4). I therefore used similar samples for the survey study of Chapter 3, on 
which the new conceptualisation of lay perceived naturalness was based. The UK 
was selected from amongst the European countries given the dominant use of the 
English language. This enabled the perceptions of respondents from both samples to 
feed into the development of one conceptualisation, whilst retaining the terms and 
phrasing of those respondents. However, the physical landscapes of the UK and US 
are not the same and what people are used to may affect their perception of what 
naturalness is. This chapter therefore serves to evaluate whether there are significant 
differences between the two samples, and whether it is advisable to incorporate the 
responses of UK and US respondents for the purposes of further analyses on the 
theme structure. Please note that this chapter does not constitute a cross-cultural 
comparison, rather it examines the feasibility of combining the findings from the UK 
and US samples. 
In the next chapter, I will seek to examine the associations between the various 
themes and subthemes of the new conceptualisation of lay perceived naturalness, and 
the levels of perceived restoration and affective quality experienced by all the 
respondents (UK and US) in natural places. To do this, I will link up the data 
collected in the survey of Chapter 3 and the occurrence of the themes and subthemes 
developed in the previous chapters. But before combining the data from the two 
samples (UK and US), it is important to ensure that the responses from the two are 
similar enough to justify this incorporation of samples. If the perceptions of the two 
samples are very different, then this would not only affect the results of such 
analyses, but serve to question the validity of combining the two samples. In such a 
case, the responses of the two should be considered separately for these analyses.  
The aim of the following chapter is therefore to determine the similarity in 
occurrence of the themes and subthemes between the UK and US respondents, as an 
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indicator of whether the two samples can be incorporated. Two research questions 
will be addressed to determine the level of similarity: 
1) How many significant associations are there between the themes/subthemes and 
country of residence? 
2) And, if applicable, how strong are those associations? 
 Method 
 Respondents and Recruitment 
UK Sample (Online & Paper) 
The UK samples (n = 648) consisted of respondents recruited both online (n = 462) 
and in person with a pen and paper survey (n = 186). The UK samples were recruited 
in these different ways to check that responses did not greatly vary according to 
method of data collection. Analyses (Appendix H) showed that there were few 
significant differences between those recruited online and with a paper survey, and 
so the two samples were combined into one UK sample. The combined UK sample 
consisted of 489 female respondents and 157 male respondents (a skewed 
distribution). The age of respondents ranged from 16 to 89, with a mean age of 45 
years (SD = 15.31). The sample was skewed towards a higher level of education, 
with 70.9% holding a degree, postgraduate degree, or equivalent. Further details of 
the respondents and their recruitment can be found in the UK Online Survey and UK 
Paper Survey portions of section 3.2.1. 
US Sample 
The US respondents completed the same survey as the UK online respondents, with 
some minor modifications in the spelling, wording and response options. 
Respondents were recruited through the website, Amazon Mechanical Turk (MTurk) 
and paid $1.50 to complete the survey. Of the 198 respondents, 127 were male and 
71 female. The ages of respondents ranged from 20 to 70 years, with the mean age 
being 35 years (SD = 10.99). The majority held a bachelor’s or post-graduate degree 
(53%). Sixty-one percent of respondents had an annual household income level of 
less than $50,000. Further details can be found in the US Online Survey portion of 
section 3.2.1. 
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 Procedure and Measures 
The measures used in the UK Online, UK Paper, and US Online surveys were all 
mostly identical, and they all followed a similar procedure in completing the surveys 
(despite physical differences in their presentation and completion). Respondents 
were asked to imagine a scenario, to suggest some examples of natural places and 
describe what makes that place natural over the course of three questions. 
Respondents were then asked to complete measures including those of affective 
quality and perceived restoration, and basic demographic information. Full details 
can be found in section 3.2.2. 
The responses to the scenario questions were used to develop the themes and 
subthemes of the resulting conceptualisation of lay perceived naturalness (the final 
structure is presented in Table 4.2 and Figure 4.7). The presence of a respondent 
comment coded into each theme/subtheme of this structure was then recorded for 
each respondent as presence (1) or absence (0); thereby quantifying this data.  
 Methods of Analysis 
In order to compare the themes mentioned by the UK and US samples, it was first 
necessary to create one unified sample for the UK, by combining the data from the 
UK Online and UK Paper surveys. This was achieved using IBM SPSS Statistics 
(Versions 19-25), in which all subsequent analyses were carried out. Nonparametric 
2x2 Chi-square tests were chosen as the most appropriate method by which to 
examine the association between country of residence and the presence of each of 
the themes/subthemes. This test was chosen due to the categorical nature of both the 
dependent and independent variables. The dependent variable was theme “presence” 
for each of the 16 themes and 138 subthemes in the respondents’ comments. This 
was nominal and dichotomous, with the two categories being “presence” and 
“absence” (representing whether respondents used a theme/subtheme or not, rather 
than the number of times they used a theme/subtheme). The independent variable 
was “country of residence”. This variable was also nominal and dichotomous, with 
its two categories consisting of “UK” and “US”.  
The Chi-square tests were computed using the Crosstabs function in IBM SPSS 
Statistics (Versions 19-25). For all tests, the degrees of freedom were 1, and the 
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probability two-tailed (due to the non-directional hypothesis). The accepted 
significance level was p < .05. Cramer’s V was calculated for each significant result, 
as an indication of the strength of association between the dependent and 
independent variables. Cramer’s V was chosen given that the resulting figures lie on 
a standardised range between 0 and 1 and can be easily interpreted using the criteria 
of Rea and Parker (1992). Rea and Parker (1992) suggest interpretation according to 
the following bands, or criteria: 
  .00 to < .10 = Negligible association 
  .10 to < .20 = Weak association 
  .20 to < .40 = Moderate association 
  .40 to < .60 = Relatively strong association 
  .60 to < .80 = Strong association 
  .80 to < 1.00 = Very strong association 
 Results 
How many significant associations are there between the themes and country of 
residence? 
Table 5.1 presents the results of the chi-square tests carried out on the overall 
themes. These include the 11 themes of the group Features of Naturalness, as well 
as the theme groups, Appearance of Naturalness, Ideas About Naturalness, Types of 
Natural Environment, Uses of Naturalness, and How Naturalness Feels & Makes 
You Feel. For the rest of this chapter, these 16 themes and theme groups will be 
referred as the “themes” (rather than themes and theme groups), and any of their 
constituents, the “subthemes”. This is for simplicity when discussing the results. 
These themes were computed in IBM SPSS Statistics (Versions 19-25) by summing 
up the number of times a respondent mentioned their subthemes, and then converting 
these numbers to either a 0 (where a respondent mentioned none of its subthemes) or 
a 1 (where respondents mentioned at least 1 of its subthemes). This provided a 
measure of whether or not a respondent mentioned each theme in their text.  
Table 5.1 displays the observed and expected frequencies (in percentages) for the 
presence of each of the themes in the UK and US samples (the frequencies for 
absence are not given since they do not add to the understanding and can be 
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calculated from these figures if necessary). The Chi-square statistics and associated 
probability values are also given, with significant results highlighted by coloured 
cells. These results show that six of the 16 themes had significant results, with 
significant associations between the presence of these themes and the country of 
residence: 
• Sounds 
• Smells 
• Natural Events & Processes 
• Absence of Humans, Human Influence & Human Things 
• Humans, Human Places & Human Things 
• Appearance of Naturalness.  
For the remaining ten themes (63% of the themes), there were no significant 
associations with country of residence.  
If we look at the observed and expected frequencies for both countries, these reveal 
that for each of the significant themes, there was a higher than expected percentage 
of British respondents mentioning the themes, and a lower than expected percentage 
of American respondents mentioning the themes. It could be that the British sample 
wrote more than the American sample, possibly reflecting the way in which the two 
samples were recruited, with the American sample being paid for their time via 
MTurk. But in an examination of the subthemes, which is presented later, there are 
several instances of the US sample mentioning more subthemes than the UK sample 
(i.e. the reverse pattern), allaying concerns of a sampling bias to some degree 
(although it cannot be established for certain whether the pattern of results are due to 
sampling error or a genuine difference in perceptions).  
How strong are these associations? 
Examination of the Cramer’s V effect size reveals that the significant associations 
are either of negligible or weak magnitude, however. Those cells highlighted a pale 
grey (and with a Cramer’s V value between 0 and <.10) show a negligible 
association, and those of a slightly darker grey (with a Cramer’s V value between .10 
and < .20) indicate a weak association. Despite the significant chi-square results 
then, the associations between country of residence and the presence of these themes 
is therefore only small.  
 Emma Victoria White Page 220 of 440 University of Surrey 
Table 5.1 Chi-square tests of association between themes and country of residence 
Theme Group Themes UK Observed Presence (%) 
US Observed 
Presence (%) 
UK & US Expected 
Presence (%) χ
2 p φc 
Features of Naturalness 
Sounds 26.2 17.7 24.2 6.05 .014 .09 
Smells 15.3 5.6 13.0 12.67 <.001 .12 
Touch 6.9 4.0 6.3 2.18 .140  
Natural Events & Processes 47.8 35.9 45.0 8.80 .003 .10 
Absence of Humans, Human Influence & 
Human Things 92.0 78.8 88.9 26.71 <.001 .18 
Humans, Human Places & Things 26.1 17.7 24.1 5.85 .016 .08 
Animals & Insects 48.8 46.5 48.2 .322 .571  
Plants / Vegetation 73.6 68.2 72.3 2.23 .135  
Other Life & Living Things 40.0 40.9 40.2 0.06 .813  
Water 52.8 60.6 54.6 3.75 .053  
Natural Materials 26.5 23.2 25.8 0.79 .403  
Appearance of Naturalness  65.1 57.1 63.2 4.23 .040 .03 
Ideas About Naturalness  72.8 78.3 74.1 2.34 .126  
Types of Natural Environment  34.9 38.4 35.7 0.81 .367  
Uses of Naturalness  18.8 22.2 19.6 1.11 .292  
How Naturalness Feels & Makes You Feel 67.6 64.1 66.8 0.81 .367  
Note.  χ2 denotes chi-square statistic. φc denotes Cramer’s V statistic. Significance values are 2-tailed.  Blue shading indicates situation whereby US observed presence is 
lower than expected and UK presence is higher than expected. Pale grey shading indicates a negligible association and darker shading indicates a small association
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How many significant associations are there between the subthemes and country 
of residence? 
We will now delve deeper into the data, to examine how the occurrence of the 
constituent parts of these themes (the subthemes) may vary across the two samples. 
Table 5.2 therefore presents a similar examination of the presence of each of the 
subthemes in the two samples. This will help to determine whether it is feasible to 
combine the data from the US and UK samples at subtheme level. 
Echoing the results for the overall themes presented above, Table 5.2 shows that for 
63.8% (n = 88) of the subthemes, there is no significant difference. This suggests 
that the mention of these subthemes is not associated with country of residence, with 
proportionally similar numbers of respondents from each country mentioning these 
subthemes when considering naturalness.  
But for the remaining 36.2% of subthemes, chi-square results are significant, 
suggesting that the occurrence of these subthemes is significantly associated with 
country of residence. All significant results are highlighted in the table for ease of 
identification. Of these significant results, we can see that they fall into one of two 
directions. Thirty-seven (26.8%) subthemes have been highlighted blue in the Table 
5.2. This indicates a situation whereby UK respondents have mentioned the 
subtheme more than would be expected by chance, and the US respondents have 
mentioned them less than expected. For example, for the Sound of Birds & Birdsong, 
13% British respondents mentioned the subtheme, whereas 5.6% of American 
respondents mentioned it. If there was no association between country of residence 
and the mentioning of this theme, then it would be expected that 11.2% of 
respondents from each country would have mentioned it. But more than this number 
mentioned it in the UK sample, and fewer than expected mentioned it in the US 
sample. Subthemes which have significant results which fall into this direction, with 
British respondents mentioning them more include: 
• Sound of Birds & Birdsong 
• Sound of Water & the Sea 
• Sound of Rustling Leaves & Trees 
• Sound of Insects 
• General Smells 
• Smell of the Sea 
• Smell of Earth & Soil 
• Feel of Textures 
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• Change, Growth & Development 
• Processes of Living Things – 
Growth, Lifecycles 
• Seasons & Seasonal Events 
• Lack of Human Influence 
• Absence of People 
• Nature is Free, in Control & Not 
Affected by, or Dependent on 
Humans 
• Absence of Transport & 
Infrastructure 
• Absence of Human Sounds 
• Absence of Industry 
• Free from Human Rules & 
Constraints, like Fences & Private 
Land 
• Fauna (native animals) 
• Insects & Creepy Crawlies 
• Flora (native plants) 
• Flowers 
• Greenery 
• Growing & Spreading of Plants 
• The Sea, Waves & Tides 
• Beautiful 
• Open & Spacious 
• Looks Rugged, Wild & 
Unmanicured 
• Colourful 
• Shapes & Patterns 
• Naturalness can be Difficult & 
Hostile for People & Other 
Creatures 
• Naturalness is Balanced, 
Sustainable & Healthy 
• There is Movement in Natural 
Places 
• Countryside & Rural Areas 
• Moors 
• Quiet & Peaceful 
 
There is also a smaller number of significant results which follow the opposite 
direction, with these subthemes being mentioned more than expected by American 
respondents, and less than expected by British respondents. These subthemes have 
been highlighted green in Table 5.2, and constitute almost 10% (n = 13) of 
subthemes: 
• Animals 
• Trees 
• General Water & Blue Space 
• Waterfalls 
• Geysers & Hot Springs 
• Large or Expansive 
• Natural Things & Places were 
Created by Nature, Not Humans 
• Natural Places are Unchanged, as 
they have Always Been 
• Natural Places are Great, the Best 
Kind of Places 
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• Natural Things & Places were 
Created by God, Not Humans 
• Natural Places are Culturally 
Significant 
• Rock Formations – Caves, Coves, 
Canyons 
• Creates a Sense of Awe 
 
How strong are these associations? 
Despite these significant results, however, Cramer’s V effect sizes reveal that the 
associations are only negligible to weak in strength. The exception to this is the 
subtheme, Flora (native plants), which has a Cramer’s V value of .20, representing a 
moderate association (note that this only just meets the criteria for a moderate 
classification). These results suggest that whilst there are significant differences in 
the perceptions of the two samples, these differences are not large enough to create 
strong associations with country of residence.  
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Table 5.2 Chi-square tests of association between themes and country of residence 
Theme 
Group Themes Subthemes 
UK 
Observed 
Presence (%) 
US 
Observed 
Presence (%) 
UK & US 
Expected 
Presence (%) 
χ2 p φc 
Features of 
Naturalness 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Sounds 
  
  
  
  
  
  
  
General Sounds 13.7 9.6 12.8 2.33 .127  
Sound of Birds & Birdsong 13.0 5.6 11.2 8.35 .004 .10 
Sound of Water & the Sea 10.8 4.5 9.3 7.01 .008 .09 
Sound of Rustling Leaves & Trees 4.6 0.5 3.7 7.31 .007 .09 
Sound of Weather – Wind & Rain 3.9 2.5 3.5 0.79 .375  
Sound of Animals 3.4 3.0 3.3 0.06 .802  
Sound of Insects 3.7 0.0 2.8 7.55 .006 .09 
Sound of Life 1.5 0.5 1.3 1.27 .473a  
Smells 
  
  
  
  
  
General Smells 11.1 4.5 9.6 7.55 .006 .09 
Smell of the Sea 3.2 0.5 2.6 4.48 .034 .07 
Smell of Vegetation 2.9 1.0 2.5 2.31 .190a  
Smell of Earth & Soil 2.8 0.0 2.1 5.62 .011a .08 
Smell of Flowers 0.9 1.0 0.9 0.01 1.000a  
Smell of Rain & Moisture 0.8 0.0 0.6 1.58 .596a  
Touch 
  
  
  
General Touch & Feel 2.5 1.0 2.1 1.55 .271a  
Feel of Materials like Sand 2.0 2.5 2.1 0.20 .586a  
Feel of Vegetation 1.9 1.0 1.7 0.66 .539a  
Feel of Textures 2.0 0.0 1.5 4.03 .047a  .07 
Feel of Water 1.1 1.0 1.1 0.07 1.000a  
Natural Events 
& Processes 
  
  
Weather 36.1 30.8 34.9 1.88 .171  
Change, Growth & Development 12.5 3.5 10.4 13.08 <.001 .12 
Processes of Living Things – Growth, 
Lifecycles 8.6 4.0 7.6 4.59 .032 .07 
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Theme 
Group Themes Subthemes 
UK 
Observed 
Presence (%) 
US 
Observed 
Presence (%) 
UK & US 
Expected 
Presence (%) 
χ2 p φc 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Physical Processes like Erosion 5.9 4.5 5.6 0.50 .478  
Seasons & Seasonal Events 4.2 0.0 3.2 8.52 .004 .10 
Natural Phenomena like Sunsets & the 
Northern Lights 1.1 2.5 1.4 2.27 .165
a  
Absence of 
Humans, 
Human 
Influence & 
Human Things  
  
  
  
  
  
  
  
  
  
  
   
Lack of Human Influence 51.5 37.4 48.2 12.20 <.001 .12 
Absence of Pollution 36.1 30.8 34.9 1.88 .171  
Absence of Buildings 34.1 33.3 33.9 0.04 .841  
Untouched & Unspoilt by Humans, still 
Pure & Pristine 32.9 37.4 33.9 1.37 .241  
Absence of People 29.8 20.2 27.5 6.98 .008 .09 
Nature is Free, in Control & Not Affected 
by, or Dependent on Humans 23.8 10.6 20.7 16.01 <.001 .14 
Absence of Transport & Infrastructure 18.4 4.0 15.0 24.39 <.001 .17 
Absence of Human Sounds 14.5 8.1 13.0 5.54 .019 .08 
Absence of Human Objects  11.4 11.1 11.3 0.01 .905  
Absence of Industry 9.9 2.0 8.0 12.66 <.001 .12 
Absence of Technology 6.9 6.6 6.9 0.03 .854  
Absence Human Materials 4.8 2.0 4.1 2.92 .087  
Free from Human Rules & Constraints, 
like Fences & Private Land 5.1 0.5 4.0 8.27 .004 .10 
Absence of Businesses & Shops 3.2 2.0 3.0 0.79 .375  
Absence of Chemicals & Pesticides 1.4 1.0 1.3 0.17 1.000a  
Absence Domesticated Animals 0.6 0.5 0.6 0.03 1.000a  
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Theme 
Group Themes Subthemes 
UK 
Observed 
Presence (%) 
US 
Observed 
Presence (%) 
UK & US 
Expected 
Presence (%) 
χ2 p φc 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Humans, 
Human Places 
& Things 
People, their Objects & Places Created by 
People 12.7 9.1 11.8 1.85 .174  
Places Managed or Protected by Humans 9.6 6.6 8.9 1.69 .193  
Agricultural Areas 3.4 1.5 3.0 1.87 .172  
Natural Things & Places were Created by 
Humans 2.3 2.5 2.4 0.23 .794
a  
Old or Attractive Human Things 2.3 1.0 2.0 1.31 386a   
Gardens 2.2 0.5 1.8 2.39 .214a   
Parks 1.5 1.0 1.4 0.31 .742a   
Animals & 
Insect 
Animals 29.2 37.4 31.1 4.77 .029 .08 
Fauna (native animals) 20.8 10.1 18.3 11.67 <.001 .12 
Birds 15.7 10.6 14.5 3.22 .073  
Insects & Creepy Crawlies 15.6 4.5 13.0 16.34 <.001 .14 
Aquatic Creatures 6.3 4.0 5.8 1.45 .228  
Plants / 
Vegetation 
  
  
  
  
  
  
  
  
Trees 42.1 54.5 45.1 9.45 .002 .11 
General Vegetation 34.7 27.3 33.0 3.81 .051  
Flora (native plants) 26.1 7.1 21.6 32.33 <.001 .20 
Flowers 19.8 12.1 18.0 5.99 .014 .08 
Greenery 19.6 10.1 17.4 9.53 .002 .11 
Grass 13.9 16.2 14.4 0.64 .426  
Unmanicured, Unplanned Vegetation 6.8 3.5 6.0 2.84 .092  
Hedges & Bushes 4.3 1.5 3.7 3.38 .066  
Growing & Spreading of Plants 4.2 0.0 3.2 8.52 .004 .10 
Edible Plants 2.9 1.5 2.6 1.20 .273  
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Theme 
Group Themes Subthemes 
UK 
Observed 
Presence (%) 
US 
Observed 
Presence (%) 
UK & US 
Expected 
Presence (%) 
χ2 p φc 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
  
Undergrowth 1.9 2.0 1.9 0.02 .774a  
Aquatic Plants 1.7 0.0 1.3 3.41 .077a  
Moss & Lichens 1.4 0.5 1.2 1.01 .467a  
Other Life & 
Living Things 
Wildlife & Native Life 28.2 30.3 28.7 0.32 .575  
Life, Living & Growing Things 15.9 15.2 15.7 0.06 .801  
Fungi 0.9 0.0 0.7 1.85 .345a  
Water  
  
  
  
  
  
  
General Water & Blue Space 25.2 33.8 27.2 5.78 .016 .08 
The Sea, Waves & Tides 25.2 16.7 23.2 6.14 .013 .09 
Rivers & Streams 13.0 15.7 13.6 0.94 .333  
Lakes & Dams 6.3 8.6 6.9 1.21 .271  
Flowing Water 6.0 6.6 6.1 0.08 .779  
Waterfalls 3.4 11.6 5.3 20.35 <.001 .16 
Rockpools 1.7 0.0 1.3 3.41 .077a  
Freshwater & Springs 1.2 1.5 1.3 0.09 .725a   
Ponds 0.8 2.0 1.1 2.25 .226a  
Geysers & Hot Springs 0.2 3.5 0.9 18.51 <.001a .15 
Natural 
Materials 
  
 
  
Rocks & Stones 15.9 12.1 15.0 1.69 .193  
Sand 13.1 12.1 12.9 0.13 .714  
Soil, Earth & Mud 6.2 6.6 6.3 0.40 .842  
General Natural Materials 0.8 0.0 0.6 1.54 .596a  
Shells 1.4 0.0 1.1 2.78 .126a  
Appearance 
of 
Naturalness  
Beautiful 23.3 34.3 25.9 9.64 .002 .11 
Open & Spacious 23.3 7.6 19.6 23.78 <.001 .17 
Looks Rugged, Wild & Unmanicured 19.8 6.6 16.7 18.99 <.001 .15 
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Theme 
Group Themes Subthemes 
UK 
Observed 
Presence (%) 
US 
Observed 
Presence (%) 
UK & US 
Expected 
Presence (%) 
χ2 p φc 
  
  
 
  
Views & Panoramas 15.7 13.1 15.1 0.80 .370  
Large or Expansive 13.1 20.2 14.8 6.05 .014 .09 
Colourful 12.3 5.6 10.8 7.28 .007 .09 
Appears Unique & Unusual 3.1 6.1 3.8 3.69 .055  
Shapes & Patterns 4.0 1.0 3.3 4.27 .039 .07 
Ideas About 
Naturalness 
  
  
  
  
  
  
  
  
  
Natural Things & Places were Created by Nature 31.9 40.4 33.9 4.84 .028 .08 
Naturalness is Abundant, Varied & Diverse 27.6 29.8 28.1 0.36 .551  
Naturalness is Old, Ancient, Historical 15.6 17.2 16.0 0.28 .594  
Natural Places are Unchanged, as they have Always Been 11.0 16.7 12.3 4.59 .032 .07 
Naturalness can be Difficult & Hostile for People & Other 
Creatures 13.9 7.1 12.3 6.54 .011 .09 
Naturalness is Balanced, Sustainable & Healthy 13.0 4.0 10.9 12.46 <.001 .12 
Naturalness is Powerful 6.6 6.1 6.5 0.08 .774  
Naturalness is Mysterious & Unexpected 5.2 2.0 4.5 3.68 .055  
Natural Places are Great, the Best Kind of Places 2.5 7.1 3.5 9.39 .002 .11 
There is Movement in Natural Places 3.5 0.0 2.7 7.22 .007 .09 
Natural Places are Admired & Appreciated 2.0 3.5 2.4 1.54 .281a  
Nature is Fragile, Endangered & at Risk 2.5 1.5 2.2 0.63 .587a  
Natural Things & Places were Created by God, Not 
Humans 0.9 4.0 1.7 9.04 .006
a .10 
Naturalness is Simple, Primitive, Primal 1.2 1.5 1.3 0.09 .725a  
Natural Places are Culturally Significant 0.5 4.0 1.3 15.12 .001a .13 
Hills & Mountains 14.8 19.2 15.8 2.18 .140  
Rock Formations – Caves, Coves, Canyons 9.7 17.7 11.6 9.37 .002 .11 
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Theme 
Group Themes Subthemes 
UK 
Observed 
Presence (%) 
US 
Observed 
Presence (%) 
UK & US 
Expected 
Presence (%) 
χ2 p φc 
Types of 
Natural 
Environment 
  
  
  
   
  
  
   
Beaches & Dunes 7.1 8.1 7.3 0.22 .643  
Countryside & Rural Areas 4.0 1.0 3.3 4.27 .039 .07 
Deserts, Empty & Barren Areas 3.1 3.0 3.1 0.00 .968  
Meadows & Prairies 2.0 3.5 2.4 1.54 .281a  
Moors 2.2 0.0 1.7 4.35 .049a .07 
Volcanoes 0.9 2.5 1.3 3.02 .141a  
Marshes & Bogs 1.2 0.5 1.1 0.77 .693a  
Valleys 0.8 1.0 0.8 0.11 .669a  
Coral Reef 0.5 1.0 0.6 0.77 .333a  
Glaciers & Icebergs 0.6 0.5 0.6 0.03 1.000a  
Uses of 
Naturalness 
Useful for Activities like Walking 11.1 12.6 11.5 0.34 .558  
Natural Places Provide Habitats & Havens for Wildlife 7.3 5.6 6.9 0.68 .408  
Has Resources, such as Food & Medicine 3.1 6.1 3.8 3.69 .055  
How 
Naturalness 
Feels & 
Makes You 
Feel 
  
  
  
  
  
  
Quiet & Peaceful 38.0 29.8 36.1 4.39 .036 .04 
Feeling Free from Problems 17.6 15.7 17.1 0.40 .527  
Relaxed & Calm 15.6 15.7 15.6 0.00 .981  
Creates a Sense of Awe 11.9 23.2 14.5 15.72 <.001 .14 
Feeling Close to Nature 12.8 16.7 13.7 1.91 .167  
Sense of Seclusion or Solitude 12.3 12.6 12.4 0.01 .917  
Feels Pleasant or Enjoyable 9.0 11.1 9.5 0.83 .363  
Able to Think 7.9 4.0 7.0 3.43 .064  
Feels Safe or Comfortable 5.9 3.0 5.2 2.47 .116  
Feeling Good or Happy 5.4 3.0 4.8 1.85 .174  
Feeling Inspired & Informed 3.2 3.5 3.3 0.04 .839  
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Theme 
Group Themes Subthemes 
UK 
Observed 
Presence (%) 
US 
Observed 
Presence (%) 
UK & US 
Expected 
Presence (%) 
χ2 p φc 
  
  
 
  
Feels Fun & Exciting 2.5 4.0 2.8 1.36 .244  
Feeling Refreshed 2.5 1.5 2.2 0.63 .587a  
Feels Spiritual or Magical 1.9 1.0 1.7 0.66 .539a  
Feels Familiar 1.5 3.5 2.0 3.06 .088a  
Conjures up Feelings & Emotions 0.9 0.5 0.8 0.33 1.000a  
Note: χ2 = chi-square statistic. φc = Cramer’s V statistic. Each row represents the results of a Pearson Chi Square test. a  denotes use of Fisher Exact Test significance value in 
cases where the number of expected frequencies falls below 5. Coloured cells indicate a significant chi-square result at the p < .05 level. Blue coloured cells indicate a 
situation whereby the UK actual frequency is greater than the expected frequency, and the US actual frequency is lower than expected. Green coloured cells indicate the 
opposite, where the UK actual frequency is lower than expected, and US actual frequency is higher than expected. Cells coloured grey indicate the strength of the association 
given by Cramer’s V, as laid out by Rea & Parker (1992). The palest grey indicates a negligible association, a slightly darker grey indicates a weak association, and the 
darkest grey indicates a moderate association. Only significant chi-square tests have an associated Cramer’s V value.
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 Conclusions 
In this chapter, I looked at whether it is advisable to incorporate the responses of 
British and American respondents for the purposes of further, quantitative, analyses. 
A series of chi-square tests of associations were carried out to: 1) determine how 
many significant associations there were between the themes/subthemes and country 
of residence; and 2) how strong any associations were.  
We began by examining the overall themes, finding that there was no association 
between the occurrence of the majority of themes (63%) and country of residence. 
Significant associations were only of negligible or weak magnitude, according to the 
criteria of Rea and Parker (1992) for the interpretation of Cramer’s V. A similar 
picture emerged in the more detailed examination of the subthemes; with 
nonsignificant results for around two thirds of the subthemes, and very small 
associations for all but one subtheme (which was itself borderline). This therefore 
suggests that there are no large differences in the perceptions of naturalness between 
the two samples.  
The findings presented in this chapter therefore suggest that it is acceptable to 
combine the results of the two samples (UK and US) for the purposes of further 
analyses. It also serves to support the combined analysis of the qualitative data from 
the two samples in Chapter 2. In addition, knowing that the concept of lay perceived 
naturalness developed in this thesis represents the views of people from both the UK 
and US, will enable it to be used as such in future research. It is important to 
remember, however, that these findings are simply designed to assess the feasibility 
of combining the data from the UK and US samples, and it does not constitute a 
cross-cultural comparison.  
 Limitations  
The decision to combine the data from the UK and US samples was made based on 
two findings from this chapter: 1) That there were no significant associations 
between the samples for around two thirds of the themes and subthemes; and 2) that 
the size of those significant associations was small, with 24 negligible and 24 weak 
associations, and only 1 moderate association. There were therefore more similarities 
than differences. But it must be remembered that there were some differences, and as 
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such there could be an argument against combining the datasets. On balance, 
however, I feel that given the scale of the similarities, acknowledging these small 
differences with the presentation of the results in this chapter is sufficient. But they 
must be kept in mind when interpreting the findings from later chapters, which are 
based on the combined dataset. I would like to look briefly now at some of the 
potential reasons for these differences, to present a clearer picture for the reader. 
It is not possible to determine, based upon the available data, what might have 
caused the small differences between the two samples, but it is possible to speculate 
on some sources. First of all, it is possible that the differences may have arisen from 
cultural differences in the perception of naturalness, arising from differences in 
language or the environment with which they are familiar. Further research would be 
needed to qualitatively examine the reasons behind the similarities and differences in 
the perceptions presented in this thesis, however, as there is currently little 
agreement within the field as to the extent of cultural similarities and differences in 
the perceptions and responses to naturalness. Fraser and Kenny (2000), for example, 
looked at how perceptions, preferences and attitudes varied towards trees across four 
communities in Toronto, Canada; those identifying as British, Chinese, Italian, and 
Portuguese. They found significant differences in the types of trees participants had 
either planted or would plant in their back yard. They also identified a strong cultural 
association in the preference rankings of photographs depicting different landscapes 
surrounding a home, in the preferences for different types of parks, and in the types 
of plantings in the back yards of participants. Similarly, researchers in the 
Netherlands (Buijs, Elands & Langers, 2009) identified cultural differences in the 
images of nature and landscape preferences held by native Dutch participants and 
immigrants from Turkey and Morocco. But other studies have identified cross-
cultural similarities. Yang and Kaplan (1990), for example, examined perceptions of 
landscape style by measuring preferences of three groups of participants: Korean 
citizens, Korean students and Western tourists in Korea. The found that “the cross-
cultural similarity in these perceptual categorizations is striking. While the results for 
the two samples are not identical, the differences are subtle” (p. 261). Newell (1997), 
examined the cultural similarities and differences in environmental preference 
between students in the US, Ireland, and Senegal, finding a mixture of similarities 
and differences. But they “found far more similarity in place preferences among the 
Perceptions of Naturalness 
 
Emma Victoria White Page 233 of 440 University of Surrey 
different cultures than differences between them, with each country generating 
almost identical categories of favourite places” (p. 495). The cultural influences on 
the perceptions of naturalness clearly need to be examined further, but it is possible 
that they are responsible for some of the differences between the UK and US 
samples. 
Given the weak associations between theme/subtheme presence and country of 
residence, it is also possible that the associations detailed in this chapter could be due 
to error and bias. One possible source of error comes from the fact that the British 
sample mentioned more themes/subthemes per respondent than the American 
sample. This was evident from the fact that for 85 subthemes, the British respondents 
had a higher than expected presence, whereas for only 48 subthemes, the Americans 
had a higher presence than expected. This suggests that the British generally 
mentioned more content, or more varied content, in their survey responses. This 
could be due to the differing methods of recruitment, with the American sample 
recruited via MTurk and paid per survey; which many see as being a paid job.  
Other biases which may have contributed to the differences between the samples 
could come from: 1) The uneven sample size (with more respondents for the UK and 
therefore a wider range of viewpoints collected); 2) the direction of sex skew for the 
two samples, with the UK sample being skewed towards female respondents and the 
US sample being skewed towards male respondents; and 3) a higher level of 
education in the UK compared with US sample. Whatever the source of any error in 
the data, it may have increased the likelihood of reaching significance for the chi-
square analyses, and perhaps of creating a Type II error. This therefore needs to be 
acknowledged when interpreting the results. On the other hand, it must be 
remembered that chi-square tests are robust and conservative, especially when 
dealing with different sample sizes.  
 The Next Step for the Thesis 
In the next chapter, I will address the final two questions of this thesis: 
1) Are certain aspects of perceived naturalness associated with more positive or 
negative affective qualities?  
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2) Are certain aspects of perceived naturalness associated with higher or lower 
levels of perceived restoration? Also, do respondents primed to think of 
restorative natural environments perceive naturalness differently to those asked 
to think of naturalness in general?  
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6. Associations Between Lay Perceived Naturalness, 
Perceived Restoration and Affective Quality  
 Introduction 
So far in this thesis, I have identified problems in the operationalisation and 
conceptualisation of naturalness, and developed a new conceptualisation of lay 
perceived naturalness to address gaps in environmental psychology research. The 
understanding of this new conceptualisation has been examined by administering it 
as a card sort task to another group of respondents. It was shown to be generally 
well-understood, with changes to the structure and naming of the themes and 
subthemes made to improve it.  
When I discussed Study A in Chapter 1, I noted that several elements of naturalness 
had emerged which had not been (or infrequently been) systematically examined in 
the environmental psychology literature. In this initial, exploratory study, I had been 
interested in understanding how the various elements of gardens were related to 
affective quality. I was, in turn, interested in how I might design a garden for 
increased affective quality. In the penultimate chapter of this thesis, I bring the 
subject round to that of which we started, by looking at how various aspects of lay 
perceived naturalness relate to affective quality and perceived restoration. Since I 
have broadened the examination out from gardens to naturalness in general, the 
findings will apply to this sphere; but this has the advantage of being more widely 
applicable to a range of different environments, including those of gardens.  
In this chapter, I will seek to address Aim 4 of this thesis (see section 1.9) and 
answer the remaining two questions: 
1) Are certain aspects of perceived naturalness associated with more positive or 
negative affective qualities?  
2) Are certain aspects of perceived naturalness associated with higher or lower 
levels of perceived restoration? Also, do respondents primed to think of 
restorative natural environments perceive naturalness differently to those asked 
to think of naturalness in general?  
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First, previous research relating to restoration and affective quality in natural 
environments will be examined, along with the prevailing psychological theories 
used to explain them. The literature relating to the affective qualities attributed to 
natural environments and features will also be examined. A series of exploratory 
analyses between the naturalness themes and data collected on affective qualities and 
perceived restoration, will then be presented and discussed, relating the findings to 
existing research and theory. The implications of these findings will also be 
discussed, with the subsequent discussion chapter examining the practical 
implications which can be drawn from them. 
 Naturalness and Affective Quality  
Russell and Pratt (1980) define affective quality as “the emotion-inducing quality 
that persons verbally attribute to that place” (p. 312). Examining affective quality is 
therefore a useful way of looking at how people react to and describe an 
environment. Indeed, Ittelson (1973) suggests that an affective response is the first 
level of response, which affects further interactions with the environment. Affective 
qualities and the related affective appraisals are further described by Nasar (1992), 
who writes: 
Affective appraisal is an aspect of how someone interprets an environment. 
To find a place pleasant, interesting, stressful, or the like is to attribute to that 
place an affective quality – a capacity to alter mood. In other words, to say of 
an environment that it is pleasant is to say that it can produce pleasure (p. 
121) 
The Russell and Lanius circumplex (1984) is often used to conceptualise affective 
appraisals. This is a two-dimensional model of affect, with the two dimensions, or 
axes, consisting of arousing-sleepy and pleasant-unpleasant. Between these axes lie 
four quadrants which represent: 1) pleasant and arousing; 2) pleasant and not 
arousing; 3) unpleasant and arousing; and 4) unpleasant and not arousing. Various 
descriptors are arranged around this circumplex and are used to describe the affective 
qualities of places. For example, the affective descriptors of exciting, alive, 
interesting and stimulating are arranged in the pleasant and arousing quadrant. 
Descriptors such as peaceful, calm, tranquil and restful can be found in the pleasant 
and not arousing quadrant. Tense, frenzied, uncomfortable and hectic can be found 
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in the unpleasant and arousing quadrant. And dull, boring, dreary and inactive can be 
found in the unpleasant and not arousing quadrant. 
Russell and Lanius’ (1984) conceptualisation is often used as the basis for measuring 
the affective qualities of natural environments (e.g. Gatersleben & Uzzell, 2007; 
Monti et al., 2012), and numerous studies have found links between positive 
affective qualities and naturalness. For example, White and Gatersleben (2011) 
found that houses with certain types of greenery on their roofs and façades had a 
more positive affective quality than houses without vegetation. White et al. (2010) 
found that water was associated with greater positive affect. Monti et al. (2012) 
compared the affective perceptions of parents with children admitted to hospital 
before and after an intervention, in which pictures of natural landscapes with cartoon 
characters were introduced into the hospital environment. Affective quality was 
measured in this study using the Scale of Affective Quality Attributed to Place 
(QAL), which had four bipolar dimensions: Relaxing-Distressing, Exciting-Gloomy, 
Pleasant-Unpleasant, and Arousing-Sleepy. They found that the pictures enhanced 
the parents’ positive affective perceptions and reduced their negative affective 
perceptions.  
Other research moves beyond the generally positive qualities of the natural 
environment, to look more specifically at the affective qualities and appraisals which 
can be identified in various environments. Herzog and Bosley (1992) examined 
natural environments in terms of the affective qualities of tranquillity and preference. 
They found that tranquillity was higher for environments classified as Field-Forest, 
Large Bodies of Water, and Misty Mountains. On the other hand, preference was 
higher for environments classified as Rushing Water. This shows that different types 
of natural environments have different affective qualities. Similarly, different sounds 
are associated with different affective responses. Benfield et al. (2010) examined the 
affective reactions to various natural and anthropogenic sounds, finding that “Natural 
sounds were calming and fatigue inducing; anthropogenic sounds reduced serenity 
and created hostility” (p. 110). Measuring affective qualities or appraisals is 
therefore not only a useful way of quantifying the positive reactions the natural 
environment, but examining the levels of specific descriptors can be of use in 
describing the emotional reactions to an environment. 
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 Naturalness and Restoration 
Natural environments are often considered to be restorative, and there is much 
research in environmental psychology to support this hypothesis. There are two main 
theories which explain how restoration occurs. The first is the stress recovery theory 
(SRT; Ulrich 1983; Ulrich et al., 1991). Ulrich et al. (1991) defines stress as the 
physiological and psychological responses to “a situation that challenges or threatens 
well-being”, which is often manifested through behaviours such as “avoidance, 
alcohol or cigarette use, and declines in cognitive performance on tasks such as proof 
reading” (p. 202). The psychological response to stress involves a “cognitive 
appraisal of the situation, emotions such as fear, anger, and sadness, and coping 
responses” (p. 202). Such responses use “resources or energy and, if prolonged 
contributes to fatigue” (p. 202). Recovery from this stress results in improvement in 
emotional states, which Ulrich et al. describe as “reduced levels of negatively toned 
feelings such as fear or anger, and increases in positively-toned affects” (p. 202). 
Unthreatening natural environments foster a shift towards these more positively-
toned emotional states, along with a lowering of physiological arousal levels, in what 
is an immediate and unconscious affective response.  
The stress restoration theory is supported by numerous studies which have found a 
higher level of stress restoration in natural environments or in contact with natural 
elements (e.g. Kjellgren & Burkhall, 2010; Parsons et al., 1998; Stigsdotter, 2004;). 
For example, Van den Berg et al. (2014) found that stress recovery was stronger in 
various natural conditions compared to that in an urban street condition. Kjellgren 
and Burkhall (2010) also found natural environments to be restorative, but 
demonstrated the differential effects of actual and simulated natural environments, 
with the former showing some restorative advantage. 
The second theory of restoration is that of attention restoration theory (ART; Kaplan 
& Kaplan, 1989; Kaplan, 1995). ART deals with the concept of directed attention, 
which Kaplan (1995) states “requires effort, plays a central role in achieving focus, 
is under voluntary control (at least some of the time), is susceptible to fatigue, and 
controls distraction through the use of inhibition” (p. 170). Kaplan (1995) suggests 
that a prolonged period of focussed attention and mental effort leads to a state of 
directed attention fatigue, in which the person becomes “mentally exhausted” (p. 
Perceptions of Naturalness 
 
Emma Victoria White Page 239 of 440 University of Surrey 
170). This is likely to leave the person feeling irritable and anxious. The ability to 
direct attention is also important in being able to selectively deal with information in 
problem solving, inhibit impulses, which enable people to behave appropriately, 
effectively perceive material, think and reflect, and act in an appropriate and 
effective way. And so it is often desirable that a person recover speedily. But it must 
also be acknowledged that Kaplan (1995) suggests an evolutionary advantage to 
being unable to focus intensely for long periods on something which draws the 
attention away from the surroundings, given that dangers may await there. 
There are four components of ART, which describe the conditions needed to aid in 
the recovery from directed attention fatigue. The first is fascination. Kaplan (1995) 
suggests that fascination, or involuntary attention, is “a form of attention that 
requires no effort” (p. 172), is less susceptible to fatigue, and allows directed 
attention to rest, helping to restore people from directed attention fatigue and 
maintain focus on a task. Kaplan also suggests that fascination can be either hard, the 
result of, for example, “watching auto-racing”, or soft, which is “…characteristic of 
certain natural settings”, and provides “an opportunity for reflection, which can 
further enhance the benefits of recovering from directed attention fatigue” (p. 172). 
The second component is being away, which “frees one from mental activity that 
requires directed attention support to keep going” (p. 173). This can be achieved by 
changing environment, looking at something else, or changing the perception of that 
environment conceptually. The third component, extent, relates to the idea that an 
environment must “be rich enough and coherent enough so that it constitutes a whole 
other world” (p. 173). Within this, Kaplan suggests that “a restorative environment 
must be of sufficient scope to engage the mind. It must provide enough to see, 
experience, and think about so that it takes up a substantial portion of the available 
room in one’s head” (p. 173). The fourth component is compatibility, in which “the 
setting must fit what one is trying to do and what one would like to do” (p. 173). 
This means that: 
in a compatible environment one carries out one’s activities smoothly and 
without struggle. There is no need to second guess or to keep a close eye on 
one’s own behavior. What one does comfortably and naturally is what is 
appropriate to the setting (p. 173).  
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Kaplan suggests that natural environments are high in each of these components and 
are therefore particularly effective at reducing directed attention fatigue.   
As with the previous theory, there is generally good support for the ART. Lee et al. 
(2015), for example, found that brief views of green roofs, or micro-breaks, could 
help sustain attention. Laumann, Gärling, and Stormark (2001) found that natural 
environments were higher in each of the four components of ART. Their study 
generally served to support the four factors, although they found that being away was 
composed of two factors; that of being physically away, and that of being 
psychologically away. Another study (Berto et al., 2010) found that attentionally 
fatigued participants performed better after viewing high fascination environments 
than low fascination ones.  
Kaplan (1995) proposes a framework by which both the stress restoration and 
attention restoration theories may be integrated. This framework utilises research on 
the causes of stress to suggest that resource depletion and directed attention fatigue 
co-occur with a stress response. They suggest that “a resource decline can lead to 
stress and a stress response can lead to a resource decline” (p. 179), and they 
conclude that “experience in natural environments can not only help mitigate stress; 
it can also prevent it through aiding in the recovery of this essential resource” (p. 
180). Given the suggestion that the theories may be merged, they will be referred to 
collectively as restoration theory from this point on, unless we are discussing a 
specific theory. 
Research has also shown that participants tend to be aware of the restorative benefits 
of natural environments, with studies linking naturalness with perceived restoration. 
White and Gatersleben (2011), for example, found that green roofs and façades were 
perceived as more restorative than houses without greenery. And Ratcliffe et al. 
(2013) found that bird sounds were perceived to contribute to attention restoration 
and stress recovery. 
The patterns of restoration also seem to remain consistent across different cultures 
and demographic groups. Environments containing naturalness have been shown to 
be related to attention restoration in adolescents (Greenwood & Gatersleben, 2016) 
and college students (Felsten, 2009), to provide a buffer against the effects of 
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stressful life events on the levels of psychological distress experienced by children 
(Wells & Evans, 2003), and to reduce stress levels, as measured by heart rate, in 
school children (Kelz et al., 2015). In adults, restoration in naturalness has been 
demonstrated in participants from a variety of geographical locations, including Italy 
(e.g. Carrus et al., 2015), the Netherlands (e.g. van den Berg et al., 2003), Sweden 
(e.g. Hartig & Staats, 2006), the UK (e.g. Van den Berg et al., 2014), and the US 
(e.g. Kaplan, 2001), to name but a few. 
Certain natural features have been singled out in the research as being particularly 
restorative, such as water (e.g. White et al., 2010), bird sounds (e.g. Ratcliffe et al., 
2013; 2016), vegetation (e.g. White & Gatersleben, 2011) and greenness (e.g. Wells, 
2000). But as mentioned earlier, restoration theory does suggest that not all 
naturalness is restorative, with only unthreatening natural places having the capacity 
to restore (e.g. Ulrich et al, 1991). Indeed, certain features of the natural environment 
(or lack of them), such as those with a low level of prospect-refuge, have been 
shown to increase perceptions of danger and fear (Andrews & Gatersleben, 2010). 
Tabrizian, Baran, Smith, and Meentemeyer (2018) found that green space enclosure 
and vegetation permeability negatively affected perceived restoration and safety in a 
park setting, with the perception of safety acting as a mediator between enclosure 
and perceived restoration. Bixler and Floyd (1997) also examined the impact of fear 
on participants, along with their feelings of disgust towards certain aspects of human 
contact with nature, such as flies landing in the hair, or sitting in wet grass. They 
found that “those with high fear expectancy, disgust sensitivity, and desire for 
modern comforts were more likely to prefer manicured park settings and urban 
environments and to dislike outdoor environments” (p. 443). Whilst this study 
focussed on preference, a link has been made between environmental preference and 
restoration (van den Berg et al., 2003).  
Other research has demonstrated the varying ability of seemingly similar natural 
elements to provide restoration. For example, Ratcliffe et al. (2016), found that 
certain bird sounds are more restorative than others, with the Dunnock and 
Greenfinch having a high restorative potential, and birds such as the silver gull, 
being rated as unhelpful for restoration.  
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 The Present Research 
The work of this chapter will aim to validate and extend the current findings linking 
naturalness to perceived restoration and positive affective quality. As I have argued 
throughout this thesis, the conceptualisation of naturalness has been limited to date. 
This, in turn, limits the links that researchers have been able to make between 
naturalness and the outcomes of restoration and affective quality. Using the themes 
of perceived naturalness developed over the course of the previous chapters, I hope 
to replicate the current findings in the area, serving to bolster and unify these. At the 
same time, replication will further validate our conceptualisation of naturalness, by 
showing that it can be linked to these validated psychological concepts in a way that 
echoes previous research. The broader conceptualisation of naturalness developed in 
this thesis has also highlighted new avenues to explore, and this chapter will 
examine how these more novel themes are linked with the outcome variables. Whilst 
the research discussed in the introduction suggests that naturalness is generally 
restorative and perceived positively, other research has demonstrated that some 
natural features, such as dense vegetation and creepy crawlies, can be perceived as 
unrestorative or undesirable. By examining the associations between each of our 
themes of perceived naturalness, I can further explore this mixed picture, and 
enhance our understanding of the psychological effects of contact with various 
aspects of naturalness.  
 Aims of Analyses 
This chapter will examine how the perceptions of perceived naturalness vary in 
environments of differing levels of restoration, and how they vary in environments 
with various attributed affective qualities. It is expected that many naturalness 
elements be related to high levels of restoration. But given that restoration theory 
suggests that only non-threatening natural places are restorative, we might expect 
respondents to react differently to natural aspects such as volcanoes or the idea that 
naturalness is difficult and hostile, compared with more life-supporting aspects. 
Restoration may therefore be higher for some elements of naturalness than others.  
A series of exploratory analyses will therefore be conducted to examine the 
relationship between each of the themes and the outcomes of perceived restoration 
and affective quality. Six key affective qualities will be examined, representing 
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different aspects on Russsell and Lanius’ Circumplex (1984): Pleasant (on the 
pleasant axis), Displeasing (on the unpleasant axis), Relaxing (in the pleasant and 
low arousal quadrant), Boring (unpleasant and low arousal), Exciting (pleasant and 
high arousal), and Stressful (unpleasant and high arousal). The subthemes will not be 
examined, since this would result in a very large number of analyses, and it can be 
assumed that they are represented by their superordinate themes.  
 Research questions 
The analyses carried out in this chapter will enable us to answer the following 
research questions: 
1) Are certain perceived naturalness themes associated with more positive or 
negative affective qualities? 
2) Are certain perceived naturalness themes associated with higher or lower levels 
of perceived restoration? 
 Hypotheses 
Based upon the reviewed previous research, I hypothesise the following: 
1) Naturalness will be generally associated with high levels of positive affective 
qualities (Relaxing, Pleasant, Exciting) and lower levels of negative affective 
qualities (Boring, Displeasing, Stressful). 
2) Respondents will generally attribute high levels of perceived restoration to 
naturalness. 
3) Whilst naturalness will generally be rated as high in restoration and of positive 
affective quality, some aspects of naturalness are likely be more restorative and 
of a more positive affective quality than others, and some aspects seen as 
unrestorative or of a negative affective quality. 
 Method 
 Respondents  
Recruitment for both the UK and US samples took place in October 2014. The study 
was approved by the University Ethics Committee (Appendix E). The sample used in 
the analyses of this chapter consisted of the combined UK (n = 648) and US (n = 
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198) respondents; the merging of whom was based upon the results of Chapter 5, 
which showed that whilst there were some significant differences between the two 
samples, none of these differences were large in magnitude. Full details of the 
various respondents and recruitment methods can be found in section 3.2.  
Respondents of the combined UK and US sample ranged in age from 16 to 89 years, 
with the mean age being 42.55 years (SD = 15.06). There were more female 
respondents (n = 560) than male respondents (n = 284), with approximately 2/3 
females and 1/3 males (see Figure 6.1) But given that the individual skews for the 
UK and US data (see section 3.2) presented in opposite directions, this combined 
sample was less skewed.  
 
Figure 6.1 The percentage of female and male respondents in the combined UK and 
US sample 
 Procedure and Measures 
All respondents completed a similar version of the same survey; be they completed 
online or in paper form, or completed in the UK or US. After being provided with 
information about the study and their rights as a respondent, respondents moved to 
the first question. In this, they were asked to imagine a scenario in which a friendly 
alien has come to visit Earth, somewhere it has heard there is ‘naturalness’, but it 
doesn’t know what naturalness is. The alien therefore asks the respondent to show it 
some examples of natural places and describe what makes that place natural over the 
course of three questions.  
Respondents completing version 1 of the survey (Global, General Natural condition) 
were primed to think of nature in a global sense, being told that they could transport 
66.4%
33.6%
Females
Males
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themselves anywhere in the world in less than a second, so they could take the alien 
wherever they wanted. Respondents completing version 2 (Global, Negative-Positive 
Natural condition) were additionally prompted to think of both the negative and 
positive aspects of naturalness. Respondents of Version 3 (Global, Restorative 
Natural condition) were asked to think of and describe a relaxing natural 
environment anywhere in the world. And respondents of Version 4 (Local, 
Restorative Natural condition) were asked to describe a relaxing natural environment 
that could be found near to where they lived.  
In answering the questions, respondents were asked to think of some places they 
would take the alien. They were then asked to list some features which made those 
places natural, to describe in more detail what made them seem natural, and finally, 
to define a natural place. These three questions were designed to elicit varied and in-
depth information about what respondents believed made a place natural, which were 
combined for the purposes of the qualitative analysis, from which the 
conceptualisation of lay perceived naturalness was developed. Respondents from the 
different versions of the survey converged before they were asked to define a natural 
place. All were then asked to complete various measures, including demographic 
measures, and those of affective quality and perceived restoration: 
Affective Quality 
Respondents were asked how much they agreed that the natural places they defined 
were relaxing, exciting, boring, displeasing, pleasant, and stressful. These items were 
chosen from some of those on Russell and Lanius’ (1984) Circumplex Model of 
Affect, using either the words themselves or synonyms of the words (e.g. stressful 
was chosen instead of frenzied, panicky or hectic, given that it is a more widely 
recognised term). One affect was chosen from within each of the four quadrants of 
the model, representing: 1) a pleasant and arousing affect (exciting); 2) an unpleasant 
and arousing affect (stressful); 3) a pleasant and not-arousing affect (relaxing); and 
4) an unpleasant and not-arousing affect (boring). In addition, the two affects of 
pleasant and displeasing were chosen as items sitting directly on the pleasant-
unpleasant axis. A 5-point Likert scale was used to record respondent responses, 
with the following options: 1 = “strongly disagree”; 2 = “disagree”; 3 = “neither 
agree nor disagree”; 4 = “agree”; and 5 = “strongly agree”. 
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Perceived Restoration 
Perceived restoration was measured using a single item question on a 10-point Likert 
scale: “If you were having a bad day or felt unhappy, how likely is it that visiting a 
natural place like you described would make you feel better?” (1 = “not at all likely”; 
10 = “extremely likely”). This measure was chosen for its speed and simplicity, 
ensuring that most time could be spent in descriptions of what made a place natural.   
Further information on the procedures and measures can be found in section 3.2. 
 Analyses 
Two-tailed tests were used for all of the analyses in this chapter, as it was not 
possible to predict the direction of association between perceived restoration and 
many of the variables. Whilst previous research would suggest that the presence of 
themes such as Relaxed & Calm, Quiet & Peaceful, Sounds and Plants/Vegetation 
would be positively associated with restoration, there were other themes for which 
there was no prior research to aid in hypothesis generation. For example, it was not 
possible to predict how respondents would react to themes such as the presence of: 
Humans, Human Influence & Human Things; Volcanoes; Appears Unique & 
Unusual; and Creates a Sense of Awe. Rather than using a mixture of one and two 
tailed tests, it was decided to take the more conservative route of using two-tailed 
tests for each of the analyses. 
 Results and Discussion 
Descriptive and inferential analyses were carried out in IBM SPSS Statistics 
(versions 19-25) on the combined UK and US data, to examine the associations 
between the presence/absence of each theme/subtheme and ratings for perceived 
restoration and affective quality. 
 General Trends in Perceived Restoration and Affective Qualities in 
Natural Places 
Overall, naturalness was found to be both perceived as restorative and of positive 
affective quality. The mean rating for restorativeness was 8.84 (SE = .05), placing it 
further towards the “extremely likely” end of the 10-point scale. The positive 
affective qualities of Relaxing, Exciting, and Pleasant, received means of 4.40 (SE = 
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.03), 4.01 (SE = .03), and 4.32 (SE = .03) respectively, placing them between “agree” 
and “strongly agree” on the 5-point scale, and representing high positive affective 
qualities in natural places. On the other hand, the negative qualities, Boring, 
Displeasing, and Stressful, received mean ratings of 1.60 (SE = .03), 1.43 (SE = .03), 
and 1.65 (SE =.03) respectively, placing them between “disagree” and “strongly 
disagree”; representing the low presence of negative affective qualities in the natural 
places.  
 Perceived Naturalness in Environments of Differing Affective Qualities 
Mann-Whitney tests were conducted to examine whether the presence of each of the 
themes representing perceived naturalness were associated with the six affective 
qualities. The independent (predictor) variable was theme “presence” for each of the 
themes in the respondents’ comments. This was nominal and dichotomous, with the 
two categories being “presence” and “absence”. The dependent (outcome) variables 
consisted of each of the affective qualities. Whilst these were measured on a 5-point 
scale, inspection of histograms revealed that each variable was highly negatively 
skewed, due to the propensity of most respondents to agree that natural places were 
of a positive affective quality, and to disagree that they had more negative affective 
qualities. Transformation of the data failed to normalise it, and so nonparametric 
Mann-Whitney tests were chosen to analyse the data.  
The results of the Mann-Whitney tests between the themes and affective qualities are 
presented in a series of tables, and assembled according to theme group, with the 
Features of Naturalness examined first, followed by themes relating to the 
Appearance of Naturalness, Ideas About Naturalness, Types of Natural 
Environment, and How Naturalness Feels & Makes You Feel. Each has their own 
section, with a table displaying the results of the analyses broken down by affective 
quality. The results are discussed by examining the themes which were significantly 
associated with each of the six affective qualities, and relating this to previous 
research. 
Features of Naturalness  
This theme group contained 11 themes: Sounds; Smells; Touch; Natural Events & 
Processes; Absence of Humans, Human Influence & Human Things; Humans, 
Human Places & Human Things; Animals & Insects; Plants/Vegetation; Other Life 
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& Living Things; Water; and Natural Materials. Table 6.1 summarises the results of 
Mann-Whitney tests examining the association between the presence of each of these 
themes and respondent ratings for each of the following affective qualities: 
1) Relaxing: There were significant differences in the presence of Sounds, Smells, 
Animals & Insects, Plants/Vegetation, Water and Natural Materials according to 
whether a place was rated as Relaxing or not. The observed presence of these 
themes (indicated by the mean ranks in the table) was higher than expected for 
places rated as relaxing, and lower than expected for places not rated as relaxing. 
This direction of results is indicated by the green shading of cells in Table 6.1, 
and it suggests that these themes are positively associated with a place being 
perceived as relaxing; which is an affective quality characterised by low arousal 
and pleasantness. Whilst this affective quality was not intended as a measure of 
restoration, relaxing is a descriptor often used when discussing restoration. These 
findings are therefore concordant with previous research which link sounds (e.g. 
Ratcliffe et al., 2016), vegetation/greenery (e.g. White & Gatersleben, 2011) and 
water (e.g. White et al., 2010) to restoration. 
2) Pleasant: Only one theme, Plants/Vegetation, was present significantly more in 
places rated as pleasant than those not rated as so. This relates well to previous 
research which demonstrates the positive affective qualities or reactions to 
vegetation (e.g. White & Gatersleben, 2011),. 
3) Exciting: Two themes were present significantly more in exciting environments; 
those of Smells and Other Life & Living Things. Whilst there is not sufficient 
previous research in this area to explain the pattern, suggestions can be made as 
to why this may be the case. The stimulation of senses through smells may result 
in an environment being perceived as exciting, with our survey respondents 
writing of an overwhelming or assault of the senses (as a positive thing): “The 
sights, sounds, smells, and feeling of nature overwhelm my senses”; “assaults the 
senses through heat, sounds, smells etc.”; “somewhere that is sensually rich - 
auditory, visual, scents”. Similarly, it seems plausible that the presence of life 
and a sense that things are alive, would increase arousal and interest, and be 
perceived positively. Further research could serve to examine this hypothesis. 
4) Boring: Three themes were significantly associated with the affective quality of 
boring, and this was in the opposite direction to those of the positive affective 
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qualities, being a negative association (as indicated by blue shading in Table 
6.1). The three significantly associated themes included: Sounds, Smells, and an 
Absence of Humans, Human Influence & Human Things. Examination of the 
mean ranks shows that the presence of these themes is associated with lower 
ratings for the affective quality, Boring. This in turn suggests that the presence of 
sounds and smells, and an absence of humans, their influence and things, makes 
a place less boring; a novel finding which could be explored further in the future, 
with wide implications for the promotion of biodiversity into greenspace. Future 
work might, for example, involve presenting participants with a scene with no 
natural sounds and asking them to rate how boring it is, then comparing this 
rating to scenes with more natural sounds present. 
5) Displeasing: Five themes were significantly associated with displeasing natural 
places. These associations were all negative, with the presence of these themes 
associated with a lower Displeasing rating. Firstly, the sensory themes of Sounds 
and Touch, were significantly associated. These form novel findings which could 
be useful in expanding our understanding of how non-visual sensory aspects of 
naturalness relate to affective quality. The theme, Absence of Humans, Human 
Influence, & Human Things¸ was also significantly associated. This result in turn 
suggests that an absence of humans, their influence and their things, is associated 
with a reduction in a natural environment being perceived as displeasing. This is 
in line with the general findings for the effects of urbanness and humanness on 
affective perceptions (e.g. Korpela et al., 2002; Monti et al., 2012). 
Plants/Vegetation and Water were also significantly associated; concordant the 
results of previous analyses which show that these themes are associated with the 
positive affective qualities of Relaxing and Pleasant, on the opposite end of the 
circumplex dimension from Displeasing. 
6) Stressful: This final affective quality was significantly negatively associated 
with Plants/Vegetation and Water, which was again concordant with the findings 
for Relaxing, which ran in the opposite direction. This suggests that plants and 
water make a place appear less stressful and more relaxing. 
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Table 6.1  Mann-Whitney tests between features of naturalness and affective qualities 
AQ Themes Mean Rank Absence Mean Rank Presence U z p r 
Relaxing  Sounds 409.47 459.86 34467.00 -2.16 .031 -.07 
Smells 414.75 467.85 34363.50 -2.40 .017 -.08 
Touch 419.26 456.18 18402.00 -1.19 .233  
Natural Events & Processes 420.28 422.99 87131.00 -0.18 .855  
Absence of Humans, Human Influence & Human Things 391.55 425.26 32341.00 -1.44 .150  
Humans, Human Places & Human Things 418.21 431.87 62753.50 -0.79 .428  
Animals & Insects 402.48 441.92 80215.50 -2.67 .008 -.09 
Plants/Vegetation 376.77 438.61 60525.50 -3.75 <.001 -.13 
Other Life & Living Things 413.04 434.00 81091.50 -1.39 .163  
Water 393.96 444.37 77338.50 -3.40 .001 -.12 
Natural Materials 412.89 446.78 61787.00 -2.00 .045 -.07 
Pleasant 
 
Sounds 415.46 434.62 60771.50 -1.08 .282  
Smells 417.65 436.07 37443.00 -0.81 .418  
Touch 419.04 434.77 19340.50 -0.50 .620  
Natural Events & Processes 433.13 403.91 81020.50 -1.92 .055  
Absence of Humans, Human Influence & Human Things 387.90 424.05 31998.00 -1.50 .133  
Humans, Human Places & Human Things 417.69 427.32 62648.00 -0.54 .588  
Animals & Insects 414.19 426.22 85365.00 -0.79 .428  
Plants/Vegetation 385.98 432.93 62365.50 -2.77 .006 -.10 
Other Life & Living Things 412.16 431.56 80831.00 -1.26 .209  
Water 406.04 431.67 81955.00 -1.68 .092  
Natural Materials 421.81 414.69 65539.00 -0.41 .683  
Exciting  Sounds 413.37 443.31 59438.50 -1.62 .105  
Smells 411.33 483.29 32497.00 -3.05 .002 -.11 
Touch 418.52 451.08 18560.00 -0.99 .323  
Natural Events & Processes 409.40 434.07 82187.50 -1.56 .119  
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Absence of Humans, Human Influence & Human Things 419.27 420.65 34946.50 -0.06 .956  
Humans, Human Places & Human Things 417.00 431.63 61982.00 -0.79 .428  
Animals & Insects 414.76 426.66 85592.50 -0.76 .450  
Plants/Vegetation 422.65 419.68 70030.00 -0.17 .866  
Other Life & Living Things 407.05 440.37 78183.50 -2.08 .038 -.07 
Water 409.15 429.97 83142.00 -1.32 .188  
Natural Materials 424.93 407.46 63998.00 -0.97 .334  
Boring  Sounds 428.21 385.16 56561.00 -2.47 .013 .07 
Smells 426.81 357.39 32212.00 -3.12 .002 -.11 
Touch 419.01 402.55 19204.00 -0.53 .595  
Natural Events & Processes 428.72 404.97 81422.50 -1.90 .111  
Absence of Humans, Human Influence & Human Things 462.63 412.47 30072.50 -2.12 .034 -.07 
Humans, Human Places & Human Things 420.37 410.42 61774.50 -0.57 .567  
Animals & Insects 426.12 409.21 83491.00 -1.14 .254  
Plants/Vegetation 440.97 409.32 64127.50 -1.91 .057  
Other Life & Living Things 427.85 403.59 79185.50 -1.61 .108  
Water 431.15 407.12 81403.00 -1.61 .106  
Natural Materials 417.74 418.77 66079.50 -0.06 .952  
Displeasing  Sounds 428.09 387.59 57042.50 -2.52 .012 -.09 
Smells 423.32 385.67 35488.50 -1.84 .065  
Touch 422.24 360.94 17082.00 -2.15 .032 -.07 
Natural Events & Processes 418.16 418.92 86323.00 -0.06 .956  
Absence of Humans, Human Influence & Human Things 478.96 410.84 29190.50 -3.15 .002 -.11 
Humans, Human Places & Human Things 417.68 421.10 63295.50 -0.21 .831  
Animals & Insects 425.82 410.64 84081.00 -1.11 .267  
Plants/Vegetation 453.42 405.33 61504.50 -3.14 .002 -.11 
Other Life & Living Things 424.95 408.94 80861.00 -1.15 .250  
Water 437.01 403.15 79587.50 -2.47 .014 -.09 
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Natural Materials 418.54 418.38 66324.00 -0.01 .992  
Stressful  Sounds 419.23 420.36 63410.00 -0.07 .948  
Smells 423.93 389.26 35872.50 -1.57 .116  
Touch 419.90 413.36 19755.50 -0.21 .832  
Natural Events & Processes 409.12 432.19 82114.00 -1.56 .119  
Absence of Humans, Human Influence & Human Things 433.29 417.76 33671.50 -0.67 .505  
Humans, Human Places & Human Things 421.70 412.52 62616.00 -0.53 .594  
Animals & Insects 426.53 411.95 84618.50 -0.99 .322  
Plants/Vegetation 466.54 401.60 59243.00 -3.94 <.001 -.14 
Other Life & Living Things 428.50 406.25 80088.50 -1.48 .138  
Water 451.90 392.49 79587.50 -4.02 <.001 -.14 
Natural Materials 427.74 395.31 61409.50 -1.92 .055  
Note: Green coloured cells indicate a significant relationship in which presence has a larger mean rank than absence. Blue coloured cells indicate a significant relationship in 
which absence has a larger mean rank than presence. U = Mann-Whitney tests statistic. z = z-score of test statistic. p = significance value. r = effect size. 
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Appearance of Naturalness 
Each of the eight themes grouped into the Appearance of Naturalness theme group, 
were then examined in relation to the six affective qualities (Table 6.2). These 
themes included: Beautiful; Open & Spacious; Looks Rugged, Wild & Unmanicured; 
Views & Panoramas; Large or Expansive; Colourful; Appears Unique & Unusual; 
and Shapes & Patterns. Several significant associations were identified between the 
themes and the six affective qualities, though Pleasant was not significantly 
associated with any of the themes. 
1) Relaxing: The theme, Views & Panoramas, was significantly positively 
associated with a higher Relaxing rating. This finding can be explained with 
reference to prospect and refuge theory (Appleton, 1975), given that the Views & 
Panoramas theme reflects the prospect component of the theory. Gatersleben and 
Andrews (2013) measured perceived restoration with Han’s (2003) self-rating 
restoration scale, with one of the dimensions being “emotion (I feel anxious – 
relaxed)”, which in turn reflects our Relaxing theme. Gatersleben and Andrews 
found that environments with high levels if prospect were restorative; echoing 
our pattern of results.  
2) Exciting: The three themes, Looks Rugged, Wild & Unmanicured, Large or 
Expansive, and Appears Unique & Unusual, were all positively associated with a 
place being perceived as exciting. Whilst these items have not, to our knowledge, 
been previously examined in this context, we can hypothesise as to why this may 
be the case. It may, for example, be that rugged and unique appearance reflects 
higher levels of complexity (in terms of preference theory; see Kaplan et al., 
1989), with a richness and a number of different elements to look at. The 
presence of lots of exotic things, and a wildness and untamed, unmanicured 
quality, might increase arousal levels, and yet be perceived in a positive way. 
This is a question for future research to examine; something which could be 
achieved by manipulating the levels of each and examining the effect on arousal 
levels. Arousal can be measured using Russell and Lanius’ (1984) Circumplex 
Model of Affect, in a similar way to White et al. (2010), or with physiological 
arousal as in Ulrich et al. (1991). The positive association between the perception 
of a place as Large or Expansive and the theme Exciting can be partially 
explained with reference to Ulrich (1983), who suggests that an expansive vista 
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with high complexity would “contain a great deal of information about the 
surrounding area relevant to adaptive functioning”, leading to high levels of 
liking, the desire to approach, and physiological arousal (p. 98). This positive 
state of arousal echoes the characteristics of the affective quality of Exciting. 
3) Boring: The themes, Beautiful and Appears Unique & Unusual, were 
significantly negatively associated with a place being perceived as boring. A 
more beautiful and unique place was also, therefore, one which was less boring. 
For the theme, Appears Unique & Unusual, this result is concordant with the 
finding for the opposite affective quality, Exciting. The negative relationship 
between the theme Beautiful and the affective quality of Boring is useful, given 
that the relationship has numerous implications for design (e.g. creating a place 
perceived as beautiful may also result in a place that is less boring). It also 
echoes previous findings. White and Gatersleben (2011), for example, detected 
similar trends for beauty and affective quality ratings, with certain types of 
vegetation being both more beautiful and of a more positive affective quality. 
Van den Berg, Koole and van der Wulp (2003) also found that affective 
restoration mediated beauty ratings. In the present study, Beautiful was also 
negatively associated with Displeasing and Stressful ratings; something which is 
concordant with these findings. 
4) Displeasing: The themes of Beautiful and Views & Panoramas were 
significantly negatively associated with the amount a place is perceived as 
Displeasing. The association with Beautiful was discussed in the previous point. 
The association with Views & Panoramas may be understood in relation to the 
prospect & refuge theory (Appleton, 1975), given that high prospect-refuge has 
been linked to higher levels of preference (e.g. Andrews & Gatersleben, 2010), 
and that preference and positive affective quality often either follow the same 
pattern of results (e.g. White & Gatersleben, 2011) or that preference has been 
used as a measure of positive affective quality (e.g. Herzog & Bosley, 1992). 
5) Stressful: An environment was also perceived to be significantly less Stressful if 
it was perceived as Beautiful, as discussed in point three.  
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Table 6.2 Mann-Whitney tests between appearance of naturalness and affective qualities 
AQ Themes Mean Rank Absence Mean Rank Presence U z p r 
Relaxing 
Beautiful 415.46 438.68 64456.00 -1.38 .167  
Open & Spacious 414.38 450.48 51297.50 -1.95 .052  
Looks Rugged, Wild & Unmanicured 420.13 428.33 48457.50 -0.42 .678  
Views & Panoramas 414.62 459.89 40782.00 -2.20 .028 -.08 
Large or Expansive 421.85 419.50 44562.00 -0.11 .910  
Colourful 418.75 444.47 31773.00 -1.08 .281  
Appears Unique & Unusual 420.26 452.95 11953.50 -0.85 .397  
Shapes & Patterns 421.39 424.87 10911.50 -0.08 .934  
Pleasant 
Beautiful 412.46 441.47 63008.50 -1.68 .093  
Open & Spacious 417.44 430.38 54135.00 -0.68 .496  
Looks Rugged, Wild & Unmanicured 419.04 424.78 48535.50 -0.28 .777  
Views & Panoramas 418.13 430.46 43884.00 -0.58 .560  
Large or Expansive 421.42 411.81 43315.00 -0.45 .653  
Colourful 418.12 435.61 32300.00 -0.71 .475  
Appears Unique & Unusual 418.78 450.88 11924.00 -0.81 .417  
Shapes & Patterns 419.82 425.33 10818.00 -0.13 .898  
Exciting 
Beautiful 415.99 433.30 65197.00 -0.97 .334  
Open & Spacious 425.68 399.45 52448.00 -1.33 .184  
Looks Rugged, Wild & Unmanicured 412.46 460.34 43661.50 -2.27 .023 -.08 
Views & Panoramas 417.87 435.25 43402.00 -0.79 .429  
Large or Expansive 413.83 458.63 39921.50 -2.03 .043 -.07 
Colourful 416.17 456.55 30505.50 -1.59 .113  
Appears Unique & Unusual 415.44 548.19 8842.00 -3.23 .001 -.11 
Shapes & Patterns 420.33 425.48 10841.00 -0.12 .908  
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Boring 
Beautiful 427.27 391.76 61533.50 -2.11 .035 -.07 
Open & Spacious 422.17 401.08 52483.50 -1.13 .257  
Looks Rugged, Wild & Unmanicured 423.97 388.35 44499.50 -1.80 .072  
Views & Panoramas 423.56 387.01 41022.00 -1.77 .076  
Large or Expansive 420.34 404.44 42120.50 -0.76 .447  
Colourful 420.45 397.73 31701.00 -0.95 .342  
Appears Unique & Unusual 421.07 338.42 9995.00 -2.11 .035 -.07 
Shapes & Patterns 419.27 380.00 9882.00 -0.94 .348  
Displeasing 
Beautiful 433.28 376.59 58225.00 -3.65 <.001 -.13 
Open & Spacious 422.01 404.24 53005.00 -1.04 .300  
Looks Rugged, Wild & Unmanicured 420.75 407.31 47153.50 -0.74 .462  
Views & Panoramas 424.31 386.04 40899.50 -2.01 .044 -.07 
Large or Expansive 421.21 402.77 41915.00 -0.96 .339  
Colourful 421.97 389.77 30984.50 -1.46 .144  
Appears Unique & Unusual 419.60 390.78 11977.00 -0.81 .418  
Shapes & Patterns 418.93 405.61 10573.50 -0.35 .730  
Stressful 
Beautiful 428.67 393.43 61896.00 -2.10 .036 -.07 
Open & Spacious 425.38 395.71 51827.50 -1.61 .108  
Looks Rugged, Wild & Unmanicured 417.31 430.34 47610.00 -0.66 .508  
Views & Panoramas 425.28 387.16 41041.00 -1.86 .063  
Large or Expansive 420.16 415.72 43799.00 -0.21 .830  
Colourful 417.53 435.88 32186.00 -0.77 .440  
Appears Unique & Unusual 420.86 385.30 11801.50 -0.93 .354  
Shapes & Patterns 419.19 428.67 10701.00 -0.23 .820  
Note: Green coloured cells indicate a significant relationship in which presence has a larger mean rank than absence. Blue coloured cells indicate a significant relationship in 
which absence has a larger mean rank than presence. U = Mann-Whitney tests statistic. z = z-score of test statistic. p = significance value. r = effect size. 
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Ideas About Naturalness 
Fifteen different themes relating to the Ideas of Naturalness were examined in this 
set of analyses. These included ideas such as, Naturalness is Powerful; Naturalness 
is Mysterious & Unexpected; and Naturalness is Old, Ancient, Historical (see Table 
6.3 for a full list). An interesting pattern of results emerges in Table 6.3, and so the 
results will be discussed in a different way to the two previous sections; ordering 
results by theme rather than affective quality. 
Examining the affective quality of Relaxing, we can see that the themes, Natural 
Things & Places were Created by Nature, Not Humans, Naturalness can be Difficult 
& Hostile for People & Other Creatures, and Naturalness is Balanced, Sustainable 
& Healthy, are all negatively associated. The presence of these themes is therefore 
associated with a place being seen as less relaxing. The second of these themes is 
understandable, given that a perceived hostility of the environment is unlikely to be 
compatible with a low arousal, pleasant perception. It is also consistent with 
previous research which suggests that natural environments should be unthreatening 
in order to foster restoration (e.g. Tabrizian et al., 2018; Ulrich et al., 1991). In line 
with this idea, the theme is also negatively associated with the affective quality of 
Pleasant, and positively associated with a place being seen as Stressful.  
The negative association between a relaxing environment and the theme, 
Naturalness is Balanced, Sustainable & Healthy, is a little harder to explain. This 
theme is also negatively associated with the affective quality, Pleasant, and 
positively associated with a place being perceived as Stressful. One possible 
explanation could be that respondents perceive a balanced and sustainable place, 
with a healthy ecosystem, as being more designed for wildlife, and therefore less 
catered towards, or more hostile for, humans. This idea fits well with that of nature 
relatedness, defined as “an understanding of the importance of all aspects of nature, 
even those that are not aesthetically appealing to humans (e.g., spiders and snakes)” 
(Nisbet et al., 2009; p. 718). In respondent comments, there was also a lot of 
emphasis on the way in which wildlife is adapted to the landscape, and it may be the 
case that respondents did not see humans as being adapted in the same way: 
“wildlife living in tune with the environment facing the hardship and benefits 
of doing so, places shaped by natural rather than human processes, un 
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commercialised and life there not dominated by artificial economic human 
systems”. 
“with as little of mankind’s management destroying habitats as possible, 
giving the impression at least of being unmanaged and allowing nature to do 
its thing, which is flourish”. 
“A place where plants and creatures that are suited to the local conditions are 
able to thrive”. 
But we must bear in mind that respondents did not rate the affective qualities of the 
themes, rather the themes were statistically associated to the affective quality rating, 
either high or low. So, it may be simply that when some respondents are thinking of 
naturalness, they do not think of places which are geared up for humans, but rather 
wild places which are well suited to the creatures that live there. When they then rate 
the affective qualities which they perceive in those places, they do not rate them as 
being pleasant or relaxing to humans. This is in itself a useful finding, as it reminds 
us that naturalness is not just for humans, but that in many cases, the needs of other 
forms of nature overlap with our own. In this case, it does not. 
This idea might also be used to explain the negative association between a relaxing 
environment and the theme, Natural Things & Places were Created by Nature, Not 
Humans, with such natural places being less able to cater for humans. This theme is 
also negatively associated with Pleasant. Qualitative research, such as in-depth 
interviews, could be used to unpick these associations and support or refute this 
suggestion. 
The positive association between the theme, Naturalness is Old, Ancient, Historical, 
and the affective quality, Exciting, and the negative association with Boring, 
suggests that age makes a place more exciting and less boring. This is a novel 
finding which would be of interest those working in historical conservation, with the 
potential to highlight the benefits of such features in the landscape. Future work 
could build on this finding by examining and perhaps comparing the affective quality 
ratings of historical landmarks in the UK and US, and elucidating on this with open-
ended or interview questions. 
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Consistent with a sense of age and history being perceived as less boring, the theme, 
Natural Places are Unchanged, as they have Always Been was negatively associated 
with Boring. Rather than perceiving an unchanged environment as one with little 
interest therefore, an environment which appears as it was in the past is neither 
negative nor of low arousal.  
There was a positive association between Naturalness is Simple, Primitive, Primal 
and Boring. This finding can be explained with reference to the complexity 
component of Kaplan and Kaplan’s (1989) model of preference, as discussed 
previously in relation to the theme, Exciting, in the section, Appearance of 
Naturalness. It can be supposed according to this model, that a simple environment 
would lack the information that a more complex environment would hold, and 
therefore have lower levels of preference. Ulrich (1983) suggests that an 
environment low in complexity would also lead to lower levels of physiological 
arousal. 
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Table 6.3 Mann-Whitney tests between ideas of naturalness and affective qualities 
AQ Themes Mean Rank Absence Mean Rank Presence U z p r 
Relaxing 
Natural Things & Places were Created by Nature, Not Humans 435.50 394.28 71723.00 -2.65 .008 -.09 
Naturalness is Abundant, Varied & Diverse 424.50 413.76 69503.50 -0.65 .514  
Naturalness is Old, Ancient, Historical 421.52 421.41 47710.00 -0.01 .996  
Natural Places are Unchanged, as they have Always Been 423.71 405.85 36748.00 -080 .426  
Naturalness can be Difficult & Hostile for People & Other Creatures 435.06 324.23 28039.50 -4.92 <.001 -.17 
Naturalness is Balanced, Sustainable & Healthy 430.91 344.77 27440.50 -3.64 <.001 -.13 
Naturalness is Powerful 421.70 418.64 21485.00 -0.10 .918  
Naturalness is Mysterious & Unexpected 422.05 409.95 14837.00 -0.34 .733  
Natural Places are Great, the Best Kind of Places 421.39 424.55 12088.50 -0.08 .937  
There is Movement in Natural Places 423.21 357.91 7621.00 -1.41 .158  
Natural Places are Admired & Appreciated 420.59 458.73 7475.50 -0.79 .431  
Nature is Fragile, Endangered & at Risk 423.35 336.78 5891.00 -1.70 .090  
Natural Things & Places were Created by God, Not Humans 421.84 401.57 5517.00 -0.35 .725  
Naturalness is Simple, Primitive, Primal 421.22 442.50 4339.50 -0.33 .743  
Natural Places are Culturally Significant 420.71 481.18 3914.00 -0.93 .352  
Pleasant 
Natural Things & Places were Created by Nature, Not Humans 433.80 393.18 71301.50 -2.54 .011 -.09 
Naturalness is Abundant, Varied & Diverse 420.39 419.00 70736.00 -0.08 .935  
Naturalness is Old, Ancient, Historical 422.16 408.74 45999.50 -0.65 .515  
Natural Places are Unchanged, as they have Always Been 418.73 428.98 37286.00 -0.45 .656  
Naturalness can be Difficult & Hostile for People & Other Creatures 432.10 333.56 29000.50 -4.27 <.001 -.15 
Naturalness is Balanced, Sustainable & Healthy 429.41 343.57 27330.50 -3.54 <.001 -.12 
Naturalness is Powerful 421.74 394.65 19826.00 -0.88 .078  
Naturalness is Mysterious & Unexpected 420.98 399.33 14433.50 -0.59 .553  
Natural Places are Great, the Best Kind of Places 418.81 452.03 11174.00 -0.81 .416  
There is Movement in Natural Places 421.31 368.86 7515.00 -1.08 .280  
 Emma Victoria White Page 261 of 440 University of Surrey 
Natural Places are Admired & Appreciated 419.10 456.68 7456.50 -0.76 .450  
Nature is Fragile, Endangered & at Risk 421.16 367.31 6440.50 -1.03 .303  
Natural Things & Places were Created by God, Not Humans 419.61 442.75 5456.50 -0.39 .696  
Naturalness is Simple, Primitive, Primal 421.32 320.59 3460.50 -1.51 .131  
Natural Places are Culturally Significant 419.04 491.91 3763.00 -1.09 .274  
Exciting 
Natural Things & Places were Created by Nature, Not Humans 435.50 394.28 74533.50 -1.46 .146  
Naturalness is Abundant, Varied & Diverse 414.66 435.52 67557.00 -1.19 .234  
Naturalness is Old, Ancient, Historical 412.19 463.92 41725.00 -2.41 .016 -.08 
Natural Places are Unchanged, as they have Always Been 417.10 444.57 35769.00 -1.15 .250  
Naturalness can be Difficult & Hostile for People & Other Creatures 418.23 436.73 36283.50 -0.77 .441  
Naturalness is Balanced, Sustainable & Healthy 415.96 457.45 31009.00 -1.65 .100  
Naturalness is Powerful 416.82 472.99 18700.50 -1.77 .078  
Naturalness is Mysterious & Unexpected 417.91 475.12 13162.50 -1.51 .131  
Natural Places are Great, the Best Kind of Places 421.14 403.15 11629.50 -0.42 .671  
There is Movement in Natural Places 420.16 433.57 8325.00 -0.27 .790  
Natural Places are Admired & Appreciated 420.63 415.20 8094.00 -0.11 .916  
Nature is Fragile, Endangered & at Risk 419.95 445.69 6944.50 -0.47 .636  
Natural Things & Places were Created by God, Not Humans 421.28 374.21 5134.00 -0.77 .444  
Naturalness is Simple, Primitive, Primal 421.66 332.91 3596.00 -1.28 .200  
Natural Places are Culturally Significant 420.12 448.91 4247.00 -0.42 .678  
Boring 
Natural Things & Places were Created by Nature, Not Humans 419.27 415.52 77406.00 -0.24 .811  
Naturalness is Abundant, Varied & Diverse 422.01 407.76 68094.00 -0.87 .387  
Naturalness is Old, Ancient, Historical 425.29 380.22 42150.00 -2.24 .025 -.08 
Natural Places are Unchanged, as they have Always Been 424.69 370.98 33121.50 -2.39 .017 -.08 
Naturalness can be Difficult & Hostile for People & Other Creatures 416.98 425.28 36948.50 -0.37 .713  
Naturalness is Balanced, Sustainable & Healthy 420.31 399.31 32458.50 -0.89 .375  
Naturalness is Powerful 420.79 377.67 18909.00 -1.43 .152  
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Naturalness is Mysterious & Unexpected 418.18 414.16 14997.00 -0.11 .910  
Natural Places are Great, the Best Kind of Places 417.80 423.47 11911.00 -0.14 .887  
There is Movement in Natural Places 418.83 386.00 7875.00 -0.69 .488  
Natural Places are Admired & Appreciated 419.25 366.90 7128.00 -1.08 .280  
Nature is Fragile, Endangered & at Risk 417.89 422.78 7267.00 -0.10 .924  
Natural Things & Places were Created by God, Not Humans 417.54 445.07 5368.00 -0.48 .633  
Naturalness is Simple, Primitive, Primal 415.93 572.91 2828.00 -2.42 .016 -.08 
Natural Places are Culturally Significant 418.38 389.91 4223.00 -0.44 .661  
Displeasing 
Natural Things & Places were Created by Nature, Not Humans 417.49 420.46 77828.50 -0.21 .836  
Naturalness is Abundant, Varied & Diverse 421.05 411.99 69087.50 -0.60 .551  
Naturalness is Old, Ancient, Historical 421.34 403.62 45039.00 -0.95 .341  
Natural Places are Unchanged, as they have Always Been 421.24 399.01 35742.50 -1.07 .285  
Naturalness can be Difficult & Hostile for People & Other Creatures 413.55 453.69 34124.50 -1.93 .053  
Naturalness is Balanced, Sustainable & Healthy 417.78 424.31 33689.50 -0.30 .765  
Naturalness is Powerful 421.78 370.98 18548.00 -1.83 .067  
Naturalness is Mysterious & Unexpected 419.63 394.01 13875.50 -0.77 .440  
Natural Places are Great, the Best Kind of Places 419.42 393.65 11344.50 -0.70 .483  
There is Movement in Natural Places 418.43 421.48 8100.50 -0.07 .946  
Natural Places are Admired & Appreciated 420.14 351.60 6822.00 -1.53 .125  
Nature is Fragile, Endangered & at Risk 418.57 415.22 7303.00 -0.07 .943  
Natural Things & Places were Created by God, Not Humans 418.89 395.57 5433.00 -0.44 .661  
Naturalness is Simple, Primitive, Primal 417.45 497.45 3669.00 -1.34 .182  
Natural Places are Culturally Significant 419.34 355.73 3847.00 -1.06 .288  
Stressful 
Natural Things & Places were Created by Nature, Not Humans 411.84 434.35 74569.00 -1.45 .147  
Naturalness is Abundant, Varied & Diverse 415.06 430.88 68178.00 -0.97 .334  
Naturalness is Old, Ancient, Historical 414.83 443.81 44171.00 -1.45 .148  
Natural Places are Unchanged, as they have Always Been 421.69 404.03 36559.00 -0.79 .429  
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Naturalness can be Difficult & Hostile for People & Other Creatures 404.94 523.38 27152.50 -5.28 <.001 -.18 
Naturalness is Balanced, Sustainable & Healthy 411.37 485.39 28254.50 -3.14 .002 -.11 
Naturalness is Powerful 418.73 430.69 20563.50 -0.40 .690  
Naturalness is Mysterious & Unexpected 418.32 444.43 14252.50 -0.74 .460  
Natural Places are Great, the Best Kind of Places 421.47 366.33 10525.00 -1.39 .164  
There is Movement in Natural Places 418.69 450.83 7920.50 -0.68 .495  
Natural Places are Admired & Appreciated 420.38 383.53 7460.50 -0.76 .445  
Nature is Fragile, Endangered & at Risk 418.08 484.31 6213.50 -1.30 .192  
Natural Things & Places were Created by God, Not Humans 419.87 397.86 5465.00 -0.38 .702  
Naturalness is Simple, Primitive, Primal 419.44 424.05 4498.50 -0.07 .943  
Natural Places are Culturally Significant 420.32 357.68 3868.50 -0.97 .333  
Note: Green coloured cells indicate a significant relationship in which presence has a larger mean rank than absence. Blue coloured cells indicate a significant relationship in 
which absence has a larger mean rank than presence. U = Mann-Whitney tests statistic. z = z-score of test statistic. p = significance value. r = effect size. 
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Types of Natural Environment 
This set of analyses examined the associations between the twelve themes 
representing different types of natural environment, such as Hills & Mountains, 
Moors, and Valleys, and each of the affective qualities (Table 6.4).  
The first of these analyses show that the theme, Beaches & Dunes, was positively 
associated with the affective qualities of Relaxing and Pleasant, and negatively 
associated with Stressful. This pattern of results is partly supported by the research 
of White et al. (2010) who found high levels of preference and restoration in coastal 
environments. These scenes included not just the water, but the area around the 
water, such as “sandy beach” (p. 484). 
A set of results which ran in the opposite direction include those for the theme, 
Deserts, Empty & Barren Areas. The theme was negatively associated with the 
affective qualities of Relaxing and Pleasant, and positively associated with Stressful. 
This could perhaps be explained by the poor ability to survive in such a landscape, 
making them neither relaxing nor pleasant to humans. This chimes well with the 
research of Williams and Cary (2002), conducted in Australia, which finds higher 
preferences for more productive landscapes. It also fits well with research conducted 
by Balling & Falk (1982), which found that preference for desert was lower than that 
for forest or savannah landscapes, across various age groups.  
Countryside & Rural Areas was positively associated with Relaxing. This finding is 
consistent with that of White et al. (2013), who found that rural open countryside had 
higher feelings of recalled restoration than more urban areas such as playgrounds and 
playing fields. If rural areas are taken to be distinct from urban areas, then this 
finding is also consistent with studies linking urban areas with negative affect and 
more natural areas with positive affect (e.g. Kinnafick & Thøgersen-Ntoumani, 
2014), with the affective quality of relaxing often featuring in such measures (e.g. 
Motoyama & Hanyu, 2014). 
Rock Formations – Caves, Coves, Canyons and Valleys were both perceived as more 
Exciting and less Boring. Given the novelty of this theme, there is little previous 
research to relate this finding to, but it is possible to speculate as to why this 
association might exist. It may be, for example, that caves, coves and canyons 
promote a sense of mystery, with the possibility of exploration and the promise of 
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more information as one wanders through. Mystery, as we have discussed earlier, is 
a key component of the Kaplan and Kaplan (1989) model of preference, and 
preference and affective quality have been found to be associated (e.g. White et al., 
2010). A study utilising in-depth interviews could delve deeper into the reasons why 
rock formations might be perceived as exciting and less boring. Using photographs 
and/or site visits could help to encourage respondents to think in detail about how 
they feel about such spaces.  
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Table 6.4 Mann-Whitney tests between types of natural environment and affective qualities 
AQ Themes Mean Rank Absence Mean Rank Presence U z p r 
Relaxing 
Hills & Mountains 416.45 448.17 43862.00 -1.57 .116  
Rock Formations – Caves, Coves, Canyons 422.03 417.48 36062.50 -0.20 .843  
Beaches & Dunes 415.22 500.50 19282.00 -3.02 .003 -.10 
Countryside & Rural Areas 418.61 505.57 9042.00 -2.11 .035 -.07 
Deserts, Empty & Barren Areas 426.72 257.62 6347.00 -3.97 <.001 -.14 
Meadows & Prairies 423.45 341.33 6616.50 -1.70 .090  
Moors 421.82 401.04 5122.50 -0.35 .728  
Volcanoes 421.34 433.55 4438.00 -0.19 .851  
Marshes & Bogs 421.39 431.28 3660.50 -0.14 .890  
Valleys 420.92 491.00 2436.00 -0.86 .388  
Coral Reef 420.90 522.20 1589.00 -1.06 .291  
Glaciers & Icebergs 422.59 239.80 1184.00 -1.90 .057  
Pleasant 
Hills & Mountains 416.92 436.22 45061.50 -0.93 .351  
Rock Formations – Caves, Coves, Canyons 422.54 400.77 34424.00 -0.92 .356  
Beaches & Dunes 414.90 483.86 20127.50 -2.38 .017 -.08 
Countryside & Rural Areas 418.35 467.84 10014.50 -1.17 .241  
Deserts, Empty & Barren Areas 423.29 317.13 7894.50 -2.43 .015 -.08 
Meadows & Prairies 421.33 365.63 7102.50 -1.12 .262  
Moors 419.98 421.15 5354.00 -0.02 .985  
Volcanoes 419.50 457.45 4142.00 -0.57 .569  
Marshes & Bogs 420.50 373.56 3317.00 -0.64 .523  
Valleys 419.39 492.93 2401.50 -0.88 .378  
Coral Reef 419.65 478.80 1791.00 -0.60 .548  
Glaciers & Icebergs 420.53 330.90 1639.50 -0.91 .363  
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Exciting 
Hills & Mountains 420.82 418.80 47074.00 -0.09 .925  
Rock Formations – Caves, Coves, Canyons 413.96 470.03 31504.50 -2.29 .022 -.08 
Beaches & Dunes 422.45 396.06 22602.50 -0.88 .381  
Countryside & Rural Areas 420.74 413.46 11171.00 -0.17 .868  
Deserts, Empty & Barren Areas 420.47 421.38 10559.00 -0.02 .984  
Meadows & Prairies 422.15 353.03 6850.50 -1.34 .181  
Moors 419.82 463.65 4814.50 -0.69 .492  
Volcanoes 419.98 460.00 4125.00 -0.58 .563  
Marshes & Bogs 420.18 450.22 3472.00 -0.39 .694  
Valleys 418.89 611.93 1575.50 -2.23 .026 -.08 
Coral Reef 421.25 295.60 1463.00 -1.23 .219  
Glaciers & Icebergs 421.62 232.90 1149.50 -1.84 .065  
Boring 
Hills & Mountains 421.15 401.53 44759.50 -0.97 .331  
Rock Formations – Caves, Coves, Canyons 424.23 371.16 31522.50 -2.31 .021 -.08 
Beaches & Dunes 419.84 395.10 22543.50 -0.88 .381  
Countryside & Rural Areas 419.33 379.61 10223.00 -0.97 .334  
Deserts, Empty & Barren Areas 416.59 461.98 9373.50 -1.06 .287  
Meadows & Prairies 416.10 495.30 6604.00 -1.64 .102  
Moors 419.75 463.65 3900.50 -1.88 .060  
Volcanoes 418.23 400.50 4339.50 -0.27 .785  
Marshes & Bogs 418.44 377.67 3354.00 -0.57 .570  
Valleys 419.52 238.50 1641.50 -2.23 .026 -.08 
Coral Reef 418.65 310.80 1539.00 -1.12 .261  
Glaciers & Icebergs 419.08 238.50 1177.50 -1.88 .060  
Displeasing 
Hills & Mountains 420.09 410.19 45921.00 -0.53 .595  
Rock Formations – Caves, Coves, Canyons 418.20 420.73 35943.50 -0.12 .905  
Beaches & Dunes 421.31 383.38 21816.50 -1.46 .145  
Countryside & Rural Areas 419.77 381.88 10286.50 -1.00 .318  
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Deserts, Empty & Barren Areas 416.31 486.75 8755.50 -1.79 .073  
Meadows & Prairies 417.59 455.55 7419.00 -0.85 .396  
Moors 419.20 374.50 4777.50 -0.81 .418  
Volcanoes 418.57 413.05 4477.50 -0.09 .926  
Marshes & Bogs 418.55 413.83 3679.50 -0.07 .943  
Valleys 419.01 358.43 2481.00 -0.81 .419  
Coral Reef 419.30 286.00 1415.00 -1.51 .132  
Glaciers & Icebergs 419.30 286.00 1415.00 -1.51 .132  
Stressful 
Hills & Mountains 425.28 389.13 43098.50 -1.80 .072  
Rock Formations – Caves, Coves, Canyons 419.07 422.72 35944.50 -0.16 .873  
Beaches & Dunes 425.41 345.56 19472.00 -2.84 .005 -.10 
Countryside & Rural Areas 419.94 406.89 10987.00 -0.32 .750  
Deserts, Empty & Barren Areas 415.92 531.40 7646.50 -2.72 .007 -.09 
Meadows & Prairies 418.04 479.25 6985.00 -1.27 .204  
Moors 419.87 395.73 5053.50 -0.41 .685  
Volcanoes 420.14 371.27 4018.00 -0.76 .450  
Marshes & Bogs 419.91 381.61 3389.50 -0.54 .592  
Valleys 420.51 299.29 2067.00 -1.50 .134  
Coral Reef 420.52 250.00 1235.00 -1.78 .074  
Glaciers & Icebergs 419.51 417.90 2074.50 -0.02 .987  
Note: Green coloured cells indicate a significant relationship in which presence has a larger mean rank than absence. Blue coloured cells indicate a significant relationship in 
which absence has a larger mean rank than presence. U = Mann-Whitney tests statistic. z = z-score of test statistic. p = significance value. r = effect size. 
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How Naturalness Feels & Makes You Feel 
Table 6.5 presents the results for a series of Mann-Whitney tests between the 16 
themes of naturalness relating to How Naturalness Feels & Makes You Feel, and the 
six affective qualities. At least two significant associations were found for each 
affective quality. These are presented and discussed by affective quality: 
1) Relaxing: Several themes were positively associated with Relaxing, suggesting 
that the presence of these themes was associated with a place being perceived as 
more relaxing:  
• The significant association between Relaxing and the theme, Relaxed & 
Calm, is useful, because it serves to partially validate both the theme and the 
analyses conducted here. 
• The association with theme, Quiet & Peaceful, is discussed further in the 
next set of analyses in this chapter, on perceived restoration.  
• Feeling Free from Problems: This theme also relates well to restoration, 
echoing the component of “Being Away” in ART (e.g. see Kaplan, 1995, p. 
173). Its association with a place being rated as Relaxing is therefore 
concordant with existing theory and research. 
• Feeling Close to Nature: This concept bears some similarities to the concept 
of connectedness to nature (e.g. Schultz, 2002), which has also been shown 
to be positively associated with restoration (e.g. Mayer et al., 2009). A full 
discussion of this link can be found in the next set of analyses, where the 
concept of restoration is examined in more detail.  
• Feeling Good or Happy: This finding extends the work of those such as 
Mackerron and Mourato (2013), who found that happiness levels are higher 
in natural environments, by linking feelings of happiness to this positive and 
low arousal affective quality. 
2) Pleasant: The following themes were positively associated with a place being 
rated as more pleasant: 
• Quiet & Peaceful: This finding suggests that quiet and peaceful places are 
also pleasant ones.  
• Feeling Free from Problems: As discussed earlier, this theme bears 
similarities to the Being Away component of ART (Kaplan & Kaplan, 1989; 
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Kaplan, 1995). The present finding therefore helps to reinforce the suggested 
links between restoration and affective quality (e.g. Korpela et al., 2002).  
3) Exciting: 
• Creates a Sense of Awe: The presence of this theme was higher than expected 
in those who found natural environments exciting. Keltner and Haidt (2003) 
highlight how little understood awe is in the field of psychology, writing that 
“psychology has had surprisingly little to say about awe” (p. 301). For this 
reason, it is only possible to theorise why this association between awe and 
excitement exists. But Keltner and Haidt (2003) do discuss awe in relation to 
nature, suggesting that “natural objects that transcend one's previous 
knowledge are more likely to produce awe than are familiar objects” (p. 310). 
It is possible, therefore, to suggest that an awe-inducing environment, one 
with lots of new things to look at, would be more likely to be more exciting 
than one without. This suggestion also accounts for the finding that awe is 
associated with lower ratings for Boring (presented in the next bullet list). 
With so little existing work looking at awe in this context, future research 
could seek to examine this hypothesis by statistically validating the 
association between awe and excitement with novelty as a moderator. 
• Feels Fun & Exciting: The positive association between this theme and the 
affective quality help to conceptually validate the theme, suggesting that the 
two concepts are measuring similar things.   
4) Boring:  
• Relaxed & Calm: It is perhaps surprising that this negative affective quality 
should be positively associated with a theme which is considered to be 
positive. But this association may be accounted for with reference to arousal 
level and the location of such adjectives on the Russell and Lanius (1984) 
circumplex. According to this model, Boring sits close to the sleepy axis, 
towards but not closely aligned with the unpleasant axis. The adjective of 
Calm sits on a level with boring in terms of sleepiness, but further towards 
the pleasant axis. The association observed in the present analysis may 
therefore be accounted for by their conceptual proximity on the circumplex. 
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• Creates a Sense of Awe: This negative association moves in the opposite 
direction to the positive association with the affective quality of Exciting, and 
this result is therefore concordant with the previous finding. 
• Feels Familiar: The presence of this theme was higher than expected in the 
comments of those who found the natural environment boring; something 
which is difficult to explain through previous research. Zajonc (1968), for 
example, found that repeated exposure to a stimulus enhanced the attitude 
towards it, and Hartmann and Apaolaza-Ibáñez (2010) found that emotional 
response was more positive towards more familiar landscapes. But others 
have suggested that familiarity is unlikely to account for their findings. For 
example, White et al. (2010) point to similarities in the reactions to water of 
their own respondents, who lived by the coast, to those of Berman, Jonides, 
and Kaplan (2008), who lived in landlocked areas of America. It may also be 
that familiar environments lack novelty, thereby decreasing arousal level. 
Novelty is something which I have suggested previously may underline the 
associations with more positive and higher arousal affective qualities. As 
suggested earlier then, this is an area which could benefit from further 
research. Such work could employ a mixed-methods approach, using survey 
studies specifically examining the associations between novelty, familiarity 
and the various affective qualities (which could be designed to have more 
power to detect differences than the present study), and in-depth qualitative 
interviews, which might elucidate more information as to the reasons behind 
such associations. 
5) Displeasing: 
• Quiet & Peaceful: The negative association between this theme and the 
affective quality of Displeasing is concordant with the earlier positive 
association with Pleasant, and suggests that quiet and peaceful places and 
perceived positively.   
• Creates a Sense of Awe: This negative association is concordant with the 
previous associations with Exciting and Boring, suggesting that a sense of 
awe is not associated with a negative response.  
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• Feels Familiar: The idea that natural environments are familiar was 
positively associated with them being rated displeasing. This builds upon the 
previous finding for the affective quality, Boring. 
6) Stressful: The themes, Quiet & Peaceful, Feeling Free from Problems, Relaxed 
& Calm, and Feeling Close to Nature were all negatively associated with the 
affective quality, Stressful. These findings match the pattern of results for the 
opposite affective quality, Relaxing, thereby supporting the positive and low 
arousal qualities of these aspects of naturalness. 
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Table 6.5 Mann-Whitney tests between how naturalness feels & makes you feel and affective qualities 
AQ Themes Mean Rank Absence Mean Rank Presence U z p r 
Relaxing 
Quiet & Peaceful 393.15 471.68 66522.50 -5.11 <.001 -.18 
Feeling Free from Problems 411.21 471.36 43076.50 -3.07 .002 -.11 
Relaxed & Calm 411.25 477.11 39285.00 -3.24 .001 -.11 
Creates a Sense of Awe 417.40 445.47 41270.00 -1.34 .179  
Feeling Close to Nature 411.79 482.26 35059.50 -3.29 .001 -.11 
Sense of Seclusion or Solitude 423.01 410.82 37265.00 -0.54 .587  
Feels Pleasant or Enjoyable 418.19 453.05 27956.00 -1.39 .166  
Able to Think 418.56 460.47 20799.50 -1.45 .147  
Feels Safe or Comfortable 420.31 443.06 16607.50 -0.69 .493  
Feeling Good or Happy 418.06 490.46 13281.50 -2.09 .037 -.07 
Feeling Inspired & Informed 422.97 378.71 10198.00 -1.08 .282  
Feels Fun & Exciting 421.84 410.00 9540.00 -0.27 .789  
Feeling Refreshed 419.65 501.53 6298.00 -1.65 .099  
Feels Spiritual or Magical 421.92 396.89 5451.50 -0.43 .664  
Feels Familiar 421.92 401.26 6668.50 -0.39 .694  
Conjures up Feelings & Emotions 422.80 266.43 1837.00 -1.93 .054  
Pleasant 
Quiet & Peaceful 403.43 449.47 72186.50 -2.92 .004 -.10 
Feeling Free from Problems 412.54 456.33 44569.50 -2.17 .030 -.07 
Relaxed & Calm 413.33 456.72 41058.00 -2.07 .039 -.07 
Creates a Sense of Awe 416.52 440.23 41545.50 -1.11 .269  
Feeling Close to Nature 416.28 443.22 39241.00 -1.23 .220  
Sense of Seclusion or Solitude 420.66 415.36 37737.50 -0.23 .818  
Feels Pleasant or Enjoyable 416.48 453.44 27685.00 -1.43 .152  
Able to Think 420.07 419.03 22953.00 -0.04 .972  
Feels Safe or Comfortable 420.85 404.69 16816.50 -0.48 .635  
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Feeling Good or Happy 418.77 444.51 14999.50 -0.72 .469  
Feeling Inspired & Informed 419.47 435.32 10925.00 -0.38 .707  
Feels Fun & Exciting 420.49 403.27 9378.50 -0.38 .705  
Feeling Refreshed 419.57 438.66 7435.50 -0.38 .708  
Feels Spiritual or Magical 420.59 385.39 5290.50 -0.60 .552  
Feels Familiar 420.08 416.18 6922.00 -0.07 .942  
Conjures up Feelings & Emotions 421.14 284.29 1962.00 -1.64 .101  
Exciting 
Quiet & Peaceful 425.30 412.00 78779.50 -0.81 .417  
Feeling Free from Problems 419.83 423.77 49368.00 -0.19 .851  
Relaxed & Calm 420.03 423.07 45527.50 -0.14 .889  
Creates a Sense of Awe 409.93 482.10 36518.50 -3.24 .001 -.11 
Feeling Close to Nature 415.07 454.39 38061.00 -1.72 .085  
Sense of Seclusion or Solitude 419.33 428.81 37408.00 -0.40 .692  
Feels Pleasant or Enjoyable 423.10 395.81 28424.50 -1.02 .309  
Able to Think 419.84 429.18 22527.50 -0.30 .762  
Feels Safe or Comfortable 422.86 377.81 15633.50 -1.28 .202  
Feeling Good or Happy 420.33 423.95 15862.00 -0.10 .922  
Feeling Inspired & Informed 419.49 449.88 10545.50 -0.69 .488  
Feels Fun & Exciting 417.80 512.44 7585.50 -2.00 .045 -.07 
Feeling Refreshed 418.38 512.18 6057.50 -1.77 .076  
Feels Spiritual or Magical 419.86 458.25 5253.50 -0.62 .532  
Feels Familiar 421.77 358.82 5947.00 -1.13 .260  
Conjures up Feelings & Emotions 421.33 322.00 2226.00 -1.15 .251  
Boring 
Quiet & Peaceful 419.06 416.13 79917.00 -0.19 .849  
Feeling Free from Problems 421.86 399.16 46527.50 -1.15 .250  
Relaxed & Calm 411.68 452.60 41073.50 -2.00 .046 -.07 
Creates a Sense of Awe 431.78 338.22 33975.50 -4.48 <.001 -.16 
Feeling Close to Nature 421.55 395.79 38845.50 -1.20 .231  
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Sense of Seclusion or Solitude 418.65 413.41 37534.50 -0.23 .815  
Feels Pleasant or Enjoyable 418.50 413.29 29823.00 -0.21 .836  
Able to Think 421.00 378.56 20565.00 -1.47 .142  
Feels Safe or Comfortable 415.96 456.48 15037.00 -1.20 .232  
Feeling Good or Happy 418.13 415.29 15416.50 -0.08 .936  
Feeling Inspired & Informed 419.05 387.86 10454.00 -0.76 .448  
Feels Fun & Exciting 418.47 402.06 9349.50 -0.37 .711  
Feeling Refreshed 419.93 335.00 6175.00 -1.71 .087  
Feels Spiritual or Magical 418.80 367.50 4686.50 -0.86 .391  
Feels Familiar 415.40 542.97 4828.50 -2.43 .015 -.08 
Conjures up Feelings & Emotions 418.24 389.79 2700.50 -0.35 .726  
Displeasing 
Quiet & Peaceful 431.40 395.58 73617.50 -2.52 .012 -.09 
Feeling Free from Problems 422.05 401.31 47091.50 -1.14 .253  
Relaxed & Calm 420.96 404.90 43571.50 -0.85 .397  
Creates a Sense of Awe 429.33 355.73 36128.50 -3.82 <.001 -.13 
Feeling Close to Nature 423.49 387.53 38167.00 -1.82 .069  
Sense of Seclusion or Solitude 419.72 409.91 37171.00 -0.47 .635  
Feels Pleasant or Enjoyable 419.43 409.61 29199.00 -0.42 .674  
Able to Think 420.47 392.07 21029.00 -1.06 .290  
Feels Safe or Comfortable 415.84 467.62 14937.50 -1.68 .094  
Feeling Good or Happy 419.21 403.51 14592.50 -0.48 .632  
Feeling Inspired & Informed 420.09 372.59 10026.50 -1.25 .211  
Feels Fun & Exciting 417.33 457.96 8797.00 -0.99 .320  
Feeling Refreshed 420.02 353.05 6518.00 -1.46 .144  
Feels Spiritual or Magical 419.93 327.92 4172.00 -1.67 .095  
Feels Familiar 415.57 559.88 4558.00 -2.98 .003 -.10 
Conjures up Feelings & Emotions 417.93 485.64 2431.50 -0.90 .366  
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Stressful 
Quiet & Peaceful 434.39 393.07 72953.50 -2.70 .007 -.09 
Feeling Free from Problems 429.17 372.50 42971.00 -2.90 .004 -.10 
Relaxed & Calm 428.77 368.57 39160.00 -2.95 .003 -.10 
Creates a Sense of Awe 423.51 396.17 41103.50 -1.31 .189  
Feeling Close to Nature 425.97 379.25 37206.50 -2.19 .028 -.08 
Sense of Seclusion or Solitude 416.41 441.31 35899.50 -1.12 .265  
Feels Pleasant or Enjoyable 422.64 389.79 27943.50 -1.31 .190  
Able to Think 418.27 435.80 22019.00 -0.61 .542  
Feels Safe or Comfortable 418.59 436.40 16366.00 -0.53 .593  
Feeling Good or Happy 420.12 406.87 15088.00 -0.38 .705  
Feeling Inspired & Informed 418.18 457.61 10273.00 -0.96 .336  
Feels Fun & Exciting 417.96 471.60 8517.50 -1.22 .224  
Feeling Refreshed 421.56 330.50 6089.50 -1.84 .066  
Feels Spiritual or Magical 419.28 433.77 5177.00 -0.24 .808  
Feels Familiar 418.81 452.59 6416.00 -0.65 .518  
Conjures up Feelings & Emotions 418.55 532.57 2117.00 -1.41 .159  
Note: Green coloured cells indicate a significant relationship in which presence has a larger mean rank than absence. Blue coloured cells indicate a significant relationship in 
which absence has a larger mean rank than presence. U = Mann-Whitney tests statistic. z = z-score of test statistic. p = significance value. r = effect size. 
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Effect Sizes for the Affective Quality Analyses 
Whilst the analyses between the themes of naturalness and the affective qualities 
revealed some interesting associations, it should be noted that the effect sizes were 
only small or small to medium in size, ranging from .07 to .18 (Cohen, 1988). There 
are many reasons why small effect sizes have been observed here. It is possible that 
the analyses reflect a genuinely small association between the various affective 
qualities and the perceived naturalness themes, but this seems unlikely given the 
strong associations between the six affective qualities and the strong overall ratings 
for naturalness. Some previous research examining the association between 
vegetation type and positive affect (e.g. White & Gatersleben, 2011) has also 
demonstrated small effect sizes (ƞ2 = .04). But White et al. (2010) demonstrated 
higher effect sizes (ƞ2 = .48 and ƞ2 = .67 respectively) when examining the result of 
adding water into natural environments and water into built environments, on affect 
ratings. It may be then that the methods chosen in our research (e.g. two-tailed tests, 
measuring affective quality on a 5-point scale, using dichotomous variables to 
represent theme presence and absence, and using nonparametric tests of association) 
were not of sufficient power to clearly capture the effect of varying affective 
qualities. The propensity of respondents to rate natural environments as being very 
high in the positive affective qualities, and very low in the negative qualities, 
resulted in highly skewed data and few respondents at the lower end of the scale. 
This may have reduced the ability to detect differences in the perceptions of 
naturalness for environments at the lesser-used ends of the scales. 
 Associations between Perceived Naturalness and Perceived Restoration 
A series of Mann-Whitney tests were carried out between theme presence and 
perceived restoration rating, to examine whether there was an association between 
each of the aspects of naturalness and the perceived restoration that respondents 
imagined in those natural places. As with the previous set of analyses, the 
independent (predictor) variable of theme presence was a dichotomous variable, 
represented by the categories of “presence” and “absence”. The dependent (outcome) 
variable was perceived restoration, measured on the 10-point scale described earlier, 
and therefore treated as an ordinal, continuous variable. This variable was highly 
negatively skewed, however, due to the propensity of respondents to rate the natural 
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environments as highly restorative. Transformations (log, square root, and 
reciprocal) failed to normalise the data, and so a non-parametric alternative was 
chosen. Unlike the previous set of analyses, it was less appropriate to dichotomise 
the perceived restoration variable, as no obvious dividing point could be established 
(groups could not be formed to represent restoration and no restoration). Since the 
research question focussed on the association between the two variables, and there 
was one dichotomous and one skewed, ordinal, non-normal variable, Mann-Whitney 
tests were considered most appropriate.  
In the presentation of the analysis results, mean ranks are given in the place of 
medians, despite the presentation of medians being generally recommended (Field, 
2018). This is because, in this case, the larger rank numbers are more sensitive and 
better able to reflect differences between groups compared with the medians, which 
were high for all themes (and therefore some had the same medians despite 
significant differences). The Mann-Whitney tests were carried out with each of the 
themes in turn, the results of which are presented in Table 6.6, and discussed 
according to theme group in the text. It should be noted that effect sizes, which are 
given as r values, are only small in size, ranging from .07 to .12 (Cohen, 1988).
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Table 6.6 Mann-Whitney tests between naturalness themes and perceived restoration  
Theme Group Themes Mean Rank Absence 
Mean Rank 
Presence U z p r 
Features of 
Naturalness 
Sounds 415.62 436.10 60879.00 -1.11 .266  
Smells 414.02 464.88 34467.00 -2.16 .031 -.07 
Touch 418.64 449.87 18281.50 -0.94 .346  
Natural Events & Processes 413.82 428.71 84182.00 -0.94 .345  
Absence of Humans, Human Influence & Human Things 356.53 428.46 28786.00 -2.88 .004 -.10 
Humans, Human Places & Human Things 412.53 445.68 59352.50 -1.81 .071  
Animals & Insects 408.85 433.01 83020.50 -1.54 .124  
Plants/Vegetation 374.50 438.05 59855.00 -3.62 .000 -.12 
Other Life & Living Things 402.22 447.51 75762.50 -2.83 .005 -.10 
Water 389.83 445.96 75753.00 -3.56 .000 -.12 
Natural Materials 407.28 459.18 58704.50 -2.88 .004 -.10 
Appearance of 
Naturalness  
Beautiful 410.28 449.49 61650.50 -2.20 .028 -.08 
Open & Spacious 412.71 452.38 50428.00 -2.01 .045 -.07 
Looks Rugged, Wild & Unmanicured 416.21 442.13 45713.50 -1.23 .220  
Views & Panoramas 414.65 453.02 41406.00 -1.76 .079  
Large or Expansive 419.62 425.54 44057.50 -0.27 .788  
Colourful 413.58 478.13 28563.00 -2.55 .011 -.09 
Appears Unique & Unusual 419.61 442.88 12212.00 -0.57 .570  
Shapes & Patterns 420.14 431.28 10684.50 -0.25 .802  
Ideas About 
Naturalness 
Natural Things & Places were Created by Nature, Not Humans 434.58 393.23 71422.50 -2.50 .012 -.09 
Naturalness is Abundant, Varied & Diverse 415.58 433.18 68108.00 -1.01 .314  
Naturalness is Old, Ancient, Historical 416.78 439.95 44961.50 -1.09 .278  
Natural Places are Unchanged, as they have Always Been 422.74 404.62 36620.50 -0.76 .447  
Naturalness can be Difficult & Hostile for People & Other Creatures 424.95 388.68 34678.50 -1.52 .129  
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Naturalness is Balanced, Sustainable & Healthy 417.09 448.57 31525.50 -1.25 .212  
Naturalness is Powerful 419.92 428.71 21136.00 -0.28 .782  
Naturalness is Mysterious & Unexpected 421.46 400.20 14466.50 -0.56 .573  
Natural Places are Great, the Best Kind of Places 420.59 418.10 12078.00 -0.06 .953  
There is Movement in Natural Places 418.96 477.89 7735.50 -1.20 .230  
Natural Places are Admired & Appreciated 418.85 488.25 6845.00 -1.35 .177  
Nature is Fragile, Endangered & at Risk 419.22 478.89 6347.00 -1.10 .271  
Natural Things & Places were Created by God, Not Humans 420.35 429.32 5658.50 -0.15 .884  
Naturalness is Simple, Primitive, Primal 421.22 366.45 3965.00 -0.79 .427  
Natural Places are Culturally Significant 421.12 373.77 4045.50 -0.69 .493  
Types of Natural 
Environment 
Hills & Mountains 418.14 432.92 45638.00 -0.69 .491  
Rock Formations – Caves, Coves, Canyons 420.29 422.13 36198.50 -0.08 .940  
Beaches & Dunes 415.79 479.65 20451.00 -2.13 .033 -.07 
Countryside & Rural Areas 419.10 461.11 10231.00 -0.96 .337  
Deserts, Empty & Barren Areas 424.24 303.37 7536.50 -2.67 .008 -.09 
Meadows & Prairies 422.78 327.20 6334.00 -1.86 .063  
Moors 419.76 467.42 4765.50 -0.75 .453  
Volcanoes 420.22 441.91 4324.00 -0.31 .753  
Marshes & Bogs 420.05 461.61 3369.50 -0.55 .585  
Valleys 419.54 535.21 2112.50 -1.34 .180  
Coral Reef 419.88 524.10 1569.50 -1.02 .307  
Glaciers & Icebergs 420.96 344.00 1705.00 -0.76 .450  
Uses of 
Naturalness 
 
Useful for Activities like Walking 410.56 498.43 27984.00 -3.55 .000 -.12 
Natural Places Provide Habitats & Havens for Wildlife 418.97 441.17 21479.00 -0.72 .473  
Has Resources, such as Food & Medicine 421.23 401.98 12335.50 -0.47 .639  
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How Naturalness 
Feels & Makes 
You Feel 
 
Quiet & Peaceful 408.18 442.34 74739.00 -2.09 .036 -.07 
Feeling Free from Problems 413.99 451.97 45580.00 -1.83 .068  
Relaxed & Calm 413.58 457.95 41533.50 -2.05 .040 -.07 
Creates a Sense of Awe 417.82 436.11 42175.00 -0.83 .410  
Feeling Close to Nature 411.70 475.40 35623.50 -2.80 .005 -.10 
Sense of Seclusion or Solitude 421.39 414.21 37617.50 -0.30 .763  
Feels Pleasant or Enjoyable 417.49 449.08 28113.50 -1.18 .237  
Able to Think 417.60 458.90 20774.00 -1.35 .178  
Feels Safe or Comfortable 419.27 442.83 16529.50 -0.67 .503  
Feeling Good or Happy 418.01 470.30 14008.00 -1.42 .156  
Feeling Inspired & Informed 418.38 482.13 9642.50 -1.46 .145  
Feels Fun & Exciting 421.80 376.33 8732.00 -0.97 .334  
Feeling Refreshed 418.42 510.21 6095.00 -1.74 .082  
Feels Spiritual or Magical 418.90 515.18 4456.50 -1.57 .116  
Feels Familiar 421.31 381.50 6332.50 -0.72 .475  
Conjures up Feelings & Emotions 419.65 521.36 2209.50 -1.18 .238  
Note: Green coloured cells indicate a significant relationship in which presence has a larger mean rank than absence. Blue coloured cells indicate a significant relationship in 
which absence has a larger mean rank than presence. U = Mann-Whitney tests statistic. z = z-score of test statistic. p = significance value. r = effect size. 
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Features of Naturalness 
Several of the analyses between the 11 Features of Naturalness and perceived 
restoration ratings were significant, all of which were in a positive direction (see 
Table 6.6). This suggests that the presence of the following features is associated 
with a higher perceived restoration rating: 
1) Smells: Whilst sounds have been frequently associated with restoration in 
previous research, smells have not, to our knowledge, been systematically 
examined as an outcome variable in previous research; and so, this constitutes a 
novel finding. Henshaw, Cox and Clark (2011), however, conducted semi-
structured interviews on the role of smells in sustainable urban design, in which 
they found that nature smells were viewed as having a restorative effect. Smells 
have also been examined as part of the overall sensory experience. Kjellgren & 
Buhrkall (2010), for example, compared natural environments with a simulated 
version, and identified a category of respondent perceptions in the actual natural 
environment, which they called “intensified sensory perception”. This included 
comments from respondents such as “a nice smell of flowers”, and was exclusive 
to the natural environment, with a corresponding category of “a sense of being 
cut off from nature’s sensory input” in the simulated environment. The actual 
natural environment was found to be related to significantly higher degrees of 
altered states of consciousness (ASC) and energy experience than the simulated 
environment, and the authors suggest that, in part, this is due to the fact that “the 
photographic simulation allows people to relax and feel good, but fails to 
stimulate sensory perceptions” (p. 470). 
The implicit importance of smells as part of the natural experience is also 
referred to by other authors. Mayer et al. (2009), echo the previous finding by 
suggesting that “although videos are composed of visual and auditory 
components, and photographs only contain a visual dimension, real environments 
are much more complex, involving the sense of sight, sound, touch, and smell”. 
Hartig (1993) also writes that “some contrasts between the human and natural are 
directly available to our senses, such as the sight and smell of a tree flowering in 
the city” (p. 21). The present study serves to bolster such assertions. 
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2) Absence of Humans, Human Influence & Human Things: This finding is 
consistent with the large body of research which suggests that the presence of 
humans in various guises (e.g. their influence, their objects, their buildings) is 
less restorative than natural environments in which they are absent. For example, 
several studies have found greater restorative experiences in natural compared 
with urban environments (e.g. Gidlow et al., 2016; Staats, Kieviet, & Harti, 
2003; White et al, 2013). In their natural, forest condition, Hartig and Staats 
(2006) chose images of an environment which excluded “signs of human 
presence other than the path” and in which “no people were visible”. Participants 
judged the likelihood of recovery and reflection to be higher when imagining 
walking in this environment compared with the urban condition, an effect which 
was enhanced by increased attentional fatigue in participants. Matsuoka (2010) 
examined the performance of high school students, finding “…systematically 
positive relationships between student exposure to nature during their lunch time 
and scores on standardized tests, graduation rates, and plans to attend a four-year 
college” (p. 280). They measured the level of naturalness in the view the school 
windows on a 5-point scale, from “no view” to “all natural”. On this scale, “all 
built” (1 on the 5-point scale) “consisted of buildings, roads, and walkways 
without any vegetation present”. On the other hand, “mostly natural” (3) 
“included evidence of human presence such as walkways, paved courtyards, and 
roads along with a mostly natural setting”, and “all natural” (5) “consisted of 
trees, shrubs, and forest remnants without any evidence of human influence” (p. 
276). Matsuoka suggests that these results “…support the propositions of both 
the attention restoration and psycho-evolutionary theories” (p. 280), and the 
results tie in with our own finding that a lack of human presence and influence is 
associated with restoration.  
3) Plants/Vegetation: The positive association between plants and restoration is 
another finding which has been demonstrated extensively in previous research. 
For example, White and Gatersleben (2011) found that vegetated buildings were 
perceived to be more restorative than non-vegetated buildings. Gilchrist et al. 
(2015) found that spending more time in greenspace was associated with higher 
well-being. Han (2009) placed plants at the back of a classroom and compared 
the health and behaviours of the high school students with those who were in a 
control classroom without plants. One of their findings was that the students with 
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plants in their room had significantly fewer hours of sick leave compared with 
the control group. And Bagot et al. (2015) examined the effects of vegetation on 
children, finding that vegetation volume in a school playground predicted 
perceived restorativeness. Our finding is therefore supported by similar literature, 
as well as serving to bolster this previous work. 
4) Other Life & Living Things: Most work to date has examined the restorative 
effects of life such as plants and birds, but none, to our knowledge, have 
explicitly examined the restorative effects of nonspecific life, or the presence of 
living things in general. The concept of living things does overlap with related 
areas of research however. The nature relatedness (NR) concept, for example, is 
described by Nisbet et al. (2009) as “encompassing one’s appreciation for and 
understanding of our interconnectedness with all other living things on the earth” 
(p. 718). This concept builds upon Wilson’s (1984) biophilia hypothesis, which 
the authors describe as “an innate need to affiliate with other living things” 
(Nisbet, Zelenski, & Murphy, 2011, p. 304). The repeated reference to living 
things in this way serves to implicitly acknowledge the role of living things in 
the concept of naturalness. The authors also relate NR to subjective well-being 
(Nisbet et al., 2011). 
5) Water: The positive association between water and perceived restoration is 
concordant with previous research by researchers such as White et al. (2010). 
They point out that whilst water is a common feature of favourite places and the 
restorative conditions of studies, the feature is often a confounding variable in 
research and there is little direct evidence of the restorativeness of water. They 
carried out a study to address this gap in the literature, examining the effects of 
the proportion of water in environments in a more systematic way. Similar to the 
results of this chapter, they found that “both natural and built scenes containing 
water were associated with higher preferences, greater positive affect and higher 
perceived restorativeness than those without water” (p. 482).  
6) Natural Materials: Natural materials such as those identified in this research (e.g. 
soil, mud, sand, rocks and stones, shells) are rarely considered aspects of 
naturalness in their own right, and are often confounded with general 
conceptualisations of natural places examined as restorative. Hartig and Staats 
(2006), for example, used a “dirt path” as part of in their natural, forest condition, 
finding that this was more restorative than the city scene, which featured tarmac 
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footpaths/sidewalks. Likewise, Pals et al. (2014) created a virtual natural 
environment which featured “a soil path”. Wells (2000) measured naturalness 
using a scale consisting of several items, one of which included the material of 
the outdoor yard. The yard material was measured on a 4-point scale featuring 
“grass”, “dirt”, “concrete” and “other”. Whilst this was just one item on the 
scale, the change in the amount of naturalness in the view from the home 
window was a significant predictor of attentional capacity in the child 
participants. The author suggests “that the effects of natural elements within the 
home environment have a profound effect on children’s cognitive functioning” 
(p. 790). However, Yang and Brown (1992) suggested that “soft” landscape 
materials, such as water and vegetation, are preferred over “hard” materials, such 
as rocks. Given that research has linked preference to restoration (e.g. van den 
Berg et al., 2003), our research serves to contradict this position, with natural 
materials like soil and rocks shown to be associated with restoration in a similar 
way to vegetation and water.  
Appearance of Naturalness 
Three themes relating to the appearance of naturalness were positively associated 
with perceived restoration: Beautiful, Open & Spacious, and Colourful. In the study 
by van den Berg et al. (2003), which suggested that affective restoration mediates 
environmental preference, beauty was used as a measure of preference. In this way 
then, beauty was found to be higher for natural compared with built environments, 
and the natural environments were in turn shown to be more restorative. White and 
Gatersleben (2011) also found high ratings for the three concepts of beauty, 
preference and restoration for more green environments. Han (2009) suggests that 
“although scenic beauty, preference, and restoration are interrelated, their constructs 
can still be distinguished within natural landscapes”. Han actually finds the reverse 
to van den Berg et al. (2003), that preference mediated scenic beauty and restoration, 
and that restoration did not have a mediational effect on preference or predict scenic 
beauty. Whatever the causality of the relationship, however, the positive relationship 
between beauty and restoration is in line with the findings of the present study.   
The theme, Open & Spacious, bears similarity to the concept of openness which was 
discussed in Chapter 3. But the positive association between openness and perceived 
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restoration has not always been demonstrated in previous research. Herzog et al. 
(2003), for example, define openness as “how wide open the space in the setting 
appears to be” (p. 161), and found it to be a negative predictor of perceived 
restorative potential (PRP). But, they write that “…given the miniscule amount of 
additional variance accounted for by the exploratory predictors, we are disinclined to 
make much of the pattern of their partial correlations” (p. 169). Han (2010) argues 
that openness relates to the extent dimension of the attention restoration theory 
(ART; Kaplan & Kaplan, 1989; Kaplan, 1995). They argue that “…‘extent’ refers to 
a feeling that a setting can be extended temporally and/or spatially into a larger and 
different world (Kaplan, 1995; Kaplan et al., 1998). Hence, a spatially larger setting 
seems to be reasonably associated with openness” (p. 23). In line with this idea, they 
found that openness was an effective predictor of the Revised Perceived 
Restorativeness Scale (RPRS; Hartig, Korpela, Evans, & Gärling, 1997), whilst 
controlling for the effects of other variables they measured. This result is more in 
line with the present finding. 
In a review of the literature in the field of environmental psychology, I failed to find 
work examining the restorative effects of the presence of colour as an aspect of 
naturalness; suggesting our association is a novel one. The effect of colour in natural 
environments has been more frequently examined in relation to preference (e.g. Lee 
et al., 2014; Strumse, 1994). Colour is also mentioned by participants in qualitative 
work related to restoration in natural places. For example, in a study by Kjellgren 
and Burkhall (2010), participants described the natural environment as having 
“delightful colours” and “beautiful colours”. In turn, the authors found that 
participants experienced increased energy and a higher degree of altered states of 
consciousness (ASC) in the natural environment than a simulated version of it. They 
describe an ASC as being characterised “by alterations in cognition and perception, 
changes in emotional expression, a sense of the ineffable, feelings of rejuvenation, 
and enhancements in quality of life” (p. 465). They add that “an ASC is associated 
with a cognitive shift in favour of primary process oriented cognition; i.e., logical 
thinking and directed attention” (p. 465). The authors suggested that colour formed 
part of a category which represented the “intensified sensory perception” when in the 
natural environment, slightly differently to the way our themes have been organised, 
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but this does provide a tangential link between colour, as a feature of naturalness, 
and restoration, which echoes the present finding. 
Ideas About Naturalness 
Only one idea relating to naturalness was significantly associated with perceived 
restoration: that Natural Things & Places were Created by Nature, Not Humans. 
This idea was negatively associated with restoration, indicating that its presence is 
associated with a decrease in perceived restoration. We can only hypothesise as to 
the reasons for such an association, but it may be that such places, which are 
perceived by respondents as being made by nature for nature, without the 
involvement of human hands, are less conducive to restoration than a place made to 
suit human needs. Such a hypothesis is made in response to the body of research 
which shows that threatening natural environments reduce the likelihood of 
restoration (e.g. Herzog & Rector, 2009) and reduce preference (e.g. Andrews & 
Gatersleben, 2010). According to Andrews and Gatersleben (2010), simulated walks 
through natural environments with low prospect and refuge were perceived as more 
dangerous and less preferred than those with higher levels. Herzog and Kirk (2005) 
found that perceived danger in forest settings was greater for environments with 
lower visibility and higher mystery. Perhaps, therefore, those environments which 
were perceived by the respondents in the present study to be created by nature, also 
featured lower levels of prospect-refuge, compared with more curated urban parks or 
nature walks which might have clearer paths, removed undergrowth, and fewer 
places for dangerous people or other animals to hide. Future qualitative research, 
such as one-to-one interviews, could help to unpick the reasons for the association 
between the two variables, and see if respondents discuss such issues as reducing 
restoration, thereby serving to support or refute this hypothesis. 
Types of Natural Environment 
Beaches & Dunes were positively associated with perceived restoration, and Deserts, 
Empty & Barren Areas negatively associated with restoration. White et al. (2010) 
also found that coastal environments were associated with higher perceived 
restoration, given that the environments they chose for their aquatic condition 
featured not only water but their “associated aspects (e.g. rocky shore, sandy beach)” 
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(p. 484). Desert-like environments on the other hand, lack many of the attributes 
commonly associated with restorative natural environments, such as green vegetation 
and water, and from an evolutionary perspective, may represent environments which 
are unproductive and difficult to survive in. Williams and Cary (2002), for example, 
found lower preferences for types of vegetation which were perceived as “dry or 
dead” (p. 268). The authors write that “the distinct leafless foliage (known as 
branchlets or cladodes) was often considered to indicate an unhealthy tree and the 
dark bark interpreted as indicative of a fire-damaged tree” (p. 268). Williams and 
Cary suggest that their participants’ examination of the characteristics of the trees 
might “provide perceptual cues to the relative productivity of the landscape”, and 
that the use of them “to infer the productivity and safety of the landscape is 
consistent with the evolutionary theories of Orians and Heerwagen (1992)” (p. 271).  
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Uses of Naturalness 
Natural environments perceived as being Useful for Activities like Walking were 
positively associated with perceived restoration ratings. This theme closely echoes 
the concept of compatibility in ART (Kaplan & Kaplan, 1989; Kaplan, 1995), with 
participant comments including phrases such as: “places where you can hike”; 
“space for recreation – boating/running etc.”; and “accessible for humans to 
explore”. Herzog et al. (2003) suggest that “a setting is compatible if there is a good 
fit between an individual’s purposes or inclinations and the kinds of activities 
supported, encouraged, or demanded by the setting” (p. 160). They suggest that 
compatibility can range from the “very general”, such as “to move freely, to be able 
to see clearly”, to the “very specific”, such as “to get gas, to play basketball” (p. 
160); again echoing the types of activity described by our respondents. They also 
assert that “natural settings are distinctive for the wide range of activities they 
support that coincide with the inclinations of people who visit them” (p. 160). 
How Naturalness Feels & Makes You Feel 
Three themes from this group were positively related to perceived restoration, which 
suggests that environments perceived as being Quiet & Peaceful, Relaxed & Calm, 
and in which respondents can feel close to nature, are perceived as being more 
restorative. Each finding chimes well with previous research in the area: 
• Quiet & Peaceful: Hauru, Lehvävirta, Korpela, and Kotze (2012) write that “the 
experience of a natural environment and thus, perceived restorativeness, is not 
only based on sight but also on other senses including auditory, olfactory and 
even tactile… a natural environment might be experienced as restorative when it 
contains elements that support calm and peaceful feelings” (p. 362). Grahn and 
Stigsdotter (2010), for example, identified one perceived dimension of green 
urban spaces as “serene”, which they describe as “about being in an undisturbed, 
silent and calm environment, which can be interpreted as an environment for 
retreat” (p. 271). But Hauru et al. (2012) also add that the natural environment 
“may easily turn unpleasant if it is affected by, e.g. a busy street, traffic noise or 
large buildings” (p. 362).  
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• Relaxed & Calm: Feeling relaxed and calm is often associated with restoration, 
and has frequently been discussed as such in previous research. For example, 
Ulrich (1981) found that “the subjects felt more wakefully relaxed while viewing 
vegetation as opposed to urban scenes” (p. 546). White et al. (2013) measured 
recalled restoration with agreement on two questions, one of which included: 
“made me feel calm and relaxed” (p. 44). Korpela, Hartig, Kaiser, and Fuhrer 
(2001) examined the restorative experience in favourite places with open-ended 
questions, creating several categories which they suggest “had some direct or 
indirect bearing on restoration” (p. 583). The most frequently occurring category 
was entitled “relaxed, calm, or comfortable”.  
• Feeling Close to Nature: This theme seems to relate to the concept of 
connectedness to nature (CN), which has been linked with restoration in previous 
research (e.g. Mayer et al., 2009). Wyles et al. (2017) found a bidirectional link 
between recalled restoration and recalled connectedness to nature. They write 
that “people reported greater connectedness to nature for environments that were 
more restorative, and recalled feeling more restored in environments where they 
felt more connected” (p. 24). In the present theme, Feeling Close to Nature, 
respondents described feeling “a part of nature”, “where human beings can feel 
part of, attached and connected with life”, and “feeling connected with the nature 
(in touch with it)”. Schultz (2002) defines CN as “the extent to which a 
individual includes nature within his/her cognitive representation of self” (p. 67), 
developing a measure of connectedness to nature (Inclusion of Nature in Self 
scale; INS) which was utilised in our survey study. A point-biserial correlation 
was carried out to see whether the two concepts were associated; an indication of 
whether they were measuring the same thing. This correlation was insignificant 
suggesting that the presence of this theme is not related to the INS (rpb = .05, p = 
.176), despite some apparent similarities in its description. The theme also 
features aspects which are distinct from the CN concept, with some respondents 
describing more of a physical closeness to nature, through comments such as: 
“feel surrounded by wildlife and plants”; “immersion in a non-human built 
environment”; and “direct contact with nature”.  
This last finding highlights the fact that despite general overlap between the findings 
of this chapter and previous research, there are also areas in which the findings 
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depart.  In particular, the pattern of significant results relating to How Nature Feels 
& Makes You Feel, fails to support other aspects of restoration theory. For example, 
the component of being away should align closely with that of Feeling Free from 
Problems. In addition, the theme, Feeling Refreshed, might be expected to relate 
well to the overall feeling of being restored. This theme relates particularly well to 
an item used to measure feelings of restoration in White et al. (2013), “made me feel 
refreshed and revitalised”. And yet, neither this nor the previously mentioned theme 
was associated with perceived restoration in the current analyses.  
Limitations in the Measure of Perceived Restoration 
It may be that the measure of perceived restoration utilised in this research, which 
was a single-item question, designed to reduce responder fatigue, was insufficient to 
capture the sense of restoration. It could also be more generally down to a lack of 
power in the design of the study. The strengths of association were also low in the 
analyses of the affective qualities, and the reasons for such are likely to be similar.  
 
Figure 6.2 The percentage of respondents who gave each restoration rating score 
But, viewing Figure 6.2, the extent of the negative skew in the perceived restoration 
ratings is clear, with only 15.4% of respondents giving a restoration rating of 6 or 
less. Whilst the nonparametric tests employed in the analyses are robust in such 
situations, the small number of respondents who found natural environments to 
provide only a small amount of restoration, means that it is difficult to statistically 
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associate themes with low levels of restoration. Future work could utilise a measure 
which has a more central tendency. But we are also in a position to be able to 
approach the problem in a different way, using other data collected in the surveys.  
 Associations between Perceived Naturalness and Primed Restoration 
Condition 
In the survey study, different conditions were used to generate a range of responses 
and access perceptions of different aspects of naturalness. One of those conditions 
involved priming respondents to think of restorative natural environments. For 
example, respondents were asked to imagine that the alien “has heard that on Earth 
people feel more relaxed and happy when they have naturalness around them, but it 
doesn’t know what this is. So it has asked you to show it some examples of natural 
places that make people happy and relaxed”. This will be referred to as the 
restorative condition. As a second condition, respondents were asked to think of 
natural environments in general, not asking them to think specifically of restorative 
places. This can be referred to as the general condition. By comparing the themes 
which occurred in each condition, it is possible to see whether respondents primed to 
think of more restorative natural environments, mentioned different themes to those 
simply asked to imagine natural environments in general. This is a different way to 
answer the question of whether certain features of naturalness are particularly 
associated with restoration, and the larger numbers of respondents in each condition 
(436 for the restorative; 410 for the general) lend more power to the analyses.   
However, it is not necessarily a better way to answer the central question, and the 
results should therefore sit alongside the earlier ones. In comparing the two 
conditions, for example, we are not necessarily comparing low and high restoration 
environments, as earlier, but rather looking at the effect of priming respondents to 
think of particularly restorative places. And it must be kept in mind that whilst the 
natural environments imagined in the restorative condition received a mean 
perceived restoration rating of 8.93 (SE = 0.07), the general condition environments 
received only a slightly smaller rating of 8.76 (SE = 0.09).  
A series of chi-square analyses examining the presence or absence of each of the 
themes in the restorative and general conditions were performed, using the Crosstabs 
function in IBM SPSS Statistics (Versions 19-25). Theme presence and absence was 
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entered as the dependent (outcome) variable, and the condition, restorative or 
general, as the independent (predictor) variable. The results of these analyses are 
presented in Table 6.7 and discussed according to theme group below. The results 
identified several naturalness themes which were differentially mentioned in the 
restorative and general versions of the surveys. All but four of the significant 
associations detected in the perceive restoration analyses presented earlier were 
replicated in the same direction in this new set of analyses. But this set of analyses 
also highlighted some additional significant associations. Note that the effect sizes 
for this set of analyses were negligible to moderate in strength (discussed further at 
the end of this section). 
Features of Naturalness 
The presence of the following features of naturalness were significantly greater in 
the restorative condition than the general condition: 
1) Sounds: This is in line with previous research linking the sound of birdsong with 
restoration (e.g. Ratcliffe et al., 2013; 2016). The theme of Sounds in this thesis, 
however, encompassed several aspects of natural sound, such as those of water 
and rustling trees, and few studies have linked these various aspects to 
restoration. Other fields of research, such as that of medicine, have explored such 
areas, with one study finding that distraction therapy using natural sights and a 
variety of sounds helped to reduce pain for patients undergoing a procedure with 
conscious sedation (Diette, Lechtzin, Haponik, Devrotes, & Rubin, 2003). But it 
is still a little explored area of research. The finding of an association with 
restorative environments serve to strengthen those of previous research, and 
suggest this is an area which would benefit from further examination.   
2) Smells: This feature was also found to be associated with perceived restoration, 
and so was discussed earlier. 
3) Touch: No studies, to my knowledge, have explicitly examined the association 
between touch and restoration. This therefore constitutes a novel finding. But 
touch has been discussed in terms of restoration. Stigsdotter (2004) suggests, for 
example, that: 
spending time in a garden can stimulate all our senses… we are given 
opportunities to rest and restore the part of the brain that sorts out 
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information as well as to obtain satisfaction, a kind of ‘massage’ of the 
senses, through the experience of soft fascination – scent, temperature, touch, 
and so on (pp. 153-154). 
Grahn and Stigsdotter (2003) also write that “spending time in nature can 
stimulate all the senses, which can decrease the amount of stress hormones 
(Kaplan 1987, Lundberg 2001). Stimulation of the senses applies to taste, scent, 
touch, balance, temperature, sight, and hearing” (p. 16).  
4) Humans, Human Places, & Human Things: The positive relationship is in line 
with the research of Karmanov and Hamel (2008), who found that “a well-
designed and attractive urban environment” (p. 115) was restorative. Arriaza, 
Cañas-Ortega, Cañas-Madueño, and Ruiz-Aviles (2004) distinguish between 
positive human elements such as “Andalusian white houses, farm-buildings and 
beauty spots” and the negative human elements of “power lines, industries and 
roads” (p. 117). They carried out regression analyses to examine the relationship 
between average visual quality (AVQ) and various aspects of the environment, 
finding that positive man-made elements significantly increased AVQ scores, 
with the negative man-made elements having the opposite effect. The 
relationship with positive man-made elements was the strongest statistically 
however, and a similar pattern of results has been observed in the present study; 
with the positive human elements and influences of the theme, Humans, Human 
Places, & Human Things, being positively related to the restorative condition. 
The theme, Absence of Humans, Human Influence & Human Things, was not 
significantly associated with the condition type, although it did have a small 
significant association with perceived restoration in the previous analyses.  
5) Animals & Insects: Little previous evidence exists to link animals and insects 
with increased restoration, but Ulrich et al. (1991) suggest that:  
In addition to Kaplan and Kaplan, other authors concerned with natural 
physical settings as well as with animals and pets have conjectured that 
strong attention holding properties of natural phenomena play a critical role 
in stress recovery or restoration (e.g. Katcher et al., 1983) (p. 206)  
The finding of this thesis supports this conjecture.  
6) Plants/Vegetation: This is consistent with the findings for perceived restoration, 
discussed earlier. 
7) Other Life & Living Things: As discussed earlier. 
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8) Water: As discussed earlier. 
Appearance of Naturalness 
Open & Spacious places, Views & Panoramas, Colourful, and Shapes & Patterns, 
were all significantly more associated with the restorative version of the scenario 
than the general naturalness version. The relationship between restoration and the 
themes of Open & Spacious and Colourful were discussed earlier in relation to 
perceived restoration and so need not be discussed further here. The theme of Views 
& Panoramas can also be related to previous research. For example, many studies 
discuss the restorative effects of views to nature, most often from the windows of 
buildings (e.g. Tennessen & Cimprich, 1995; Wells & Evans, 2003). In terms of 
panoramas, Lückmann, Lagemann, and Menzel (2013) suggest that “evolutionary 
theory would argue that people prefer landscapes with prospect and a panoramic 
view of the closer and further environment to be able to recognize enemies, 
predators, and other possible threats (Ruso, 2003)” (see Appleton, 1975, for details 
of prospect & refuge theory). Consistent with this idea, Gatersleben and Andrews 
(2013) found that environments high in prospect and low in refuge were restorative, 
whereas those low in prospect and high in refuge were not.  
There is less previous research to support the finding of an association between 
Shapes & Patterns and restoration. Pals et al. (2014), however, examined restoration 
in virtual environments with no furniture, wooden furniture, and metal furniture, 
finding that metal furniture negatively affected restoration compared to wooden 
furniture. In their description of the conditions, they write that:  
we manipulated the naturalness of the shape and the naturalness of the texture 
of the furniture. For the unnatural furniture we used shiny metal textures, 
smooth surfaces, and regular shapes... For the natural furniture we used raw 
wooden textures, uneven surfaces, and irregular shapes (p. 111). 
Research into fractals by Hagerhall et al. (2004) also suggests that “because nature 
builds many of its patterns from fractals, the fractal dimension could be argued to 
identify the natural qualities, the naturalness of the pattern” (p. 248).  
The theme Beautiful occurred less in the responses of those primed to think of 
restorative natural places than natural places in general. It is unclear as to why this 
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may be, especially since it contradicts the finding for perceived restoration earlier, 
along with the cited previous research which followed the same pattern. One 
possible reason for the direction of the association is due to the nature of the 
outcome variable. As mentioned earlier, the present analyses compare the 
perceptions of respondents asked to imagine a restorative natural environment with 
those asked to think of a natural environment in general. It may be that respondents 
in the general condition spontaneously mention beauty more than those in the 
restorative condition, who are thinking of other aspects of naturalness when primed 
to think in this way. This highlights a limitation in comparing the restorative and 
general conditions as a way to measure restoration, since it simply looks at which 
themes are associated with each type of priming. When a theme is more associated 
with general naturalness, then it doesn’t mean it is lacking in restoration; as indicated 
by the high mean restoration ratings for each condition earlier, and by the high 
perceived restoration rating for Beautiful. This suggests the need to use the two sets 
of restoration analyses together. Future work may seek to further explore the 
relationship between the concept of Beautiful and restoration, using a well-validated 
measure of restoration, such as the PRS (Hartig, Mang, & Evans, 1991). This would 
help to clarify the contradictory findings. 
The theme, Appears Unique & Unusual, also occurred less frequently in the 
restorative version, although this could be related to higher levels of fear or 
complexity, and therefore lower its association with restorative places. In Study A, 
for example, it was found that relaxing areas had significantly lower levels of 
complexity than exciting areas. Other research suggests a link between the exotic 
aspect of this theme and lowered restoration. For example, Ratcliffe et al. (2016) 
found that the birdsong of a lower perceived restorative potential (PRP) was 
associated with exotic and marine environments. In discussing one of the birds 
which was associated with a lower PRP, the authors suggest “that its novelty and the 
respondent’s lack of certainty about the sound may be associated with its exotic 
imagined environment” (p. 140).  
Ideas About Naturalness 
The themes, Naturalness is Old, Ancient, Historical, and Naturalness is Powerful, 
were both negatively associated with the restorative condition. As with some of the 
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other themes, this seems difficult to explain, and there could be several reasons for 
this negative relationship. But it is worth noting that these two themes were 
associated with an exciting environment, as described in the previous section. It may 
be that they are therefore not necessarily perceived as being undesirable, but more 
that they are more associated with a high arousal state, rather than a relaxing state.  
In line with the previous analyses designed to examine perceived restoration, the 
theme Natural Things & Places were Created by Nature, Not Humans, was 
negatively associated with the restorative condition. In addition, the following 
themes were found to be significantly more associated with the general than the 
restorative condition: 
• Naturalness can be Difficult & Hostile for People & Other Creatures: The idea 
that environments perceived as hostile, unsafe, or dangerous are less restorative, 
is concordant with similar work in the area (e.g. Herzog & Chernick, 2000; 
Herzog & Rector, 2009). 
• Natural Places are Unchanged, as they have Always Been: SRT suggests that 
nonrestorative places may be negatively toned and of a high arousal (Ulrich, 
1983). This and the following two themes follow this pattern, suggesting a 
possible explanation for this pattern of results. This idea will be discussed further 
in Chapter 7.  
• Naturalness is Balanced, Sustainable & Healthy. 
• Nature is Fragile, Endangered & at Risk. 
Types of Natural Environment 
Rock Formations – Caves, Coves, Canyons were more associated with the general 
condition than the restorative one, suggesting they may be less restorative. Items in 
this theme were described as dramatic elements of the natural environment by some, 
in comments such as “breath-taking rocky vistas”, “imposing ravines”, and 
“incredible rock features”. It may be, therefore, that such features are more 
associated with a high arousal state than a less relaxing one, and therefore less 
restorative; although they were not significantly associated with any of the affective 
qualities of the previous section.  
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Deserts, Empty & Barren Areas were more associated with the general condition 
than the restorative one. This is also consistent with the finding for perceived 
restoration, with an explanation for the association given earlier. Coral Reef was also 
more associated with the general condition than the restorative one. But rather than 
coral reef being unrestorative, however, it is more likely that respondents simply 
didn’t associate it with restoration, because people are unlikely to access and seek 
restoration in such a place. This emphasises the point made earlier in relation to the 
theme, Beautiful, reminding us that this outcome variable does not represent a direct 
measure of restoration, but compares the effects of two different types of priming.   
Unexpectedly perhaps, Marshes & Bogs were also slightly, and significantly, more 
associated with the restorative condition than the general one. This cannot be easily 
explained, and it may be an anomaly, given the small number of respondents who 
mentioned the theme (1.8% of the restorative sample and 0.2% of the general 
sample). It seems possible that this is due to a Type I error, therefore. But it may also 
be that Marshes & Bogs are genuinely associated with restorative naturalness. Buijs 
et al. (2009), for example, found that marshes were seen as prototypical of nature by 
82% of their respondents. Marshes also received higher preference ratings from the 
Dutch respondents which were familiar with such landscapes.  
Uses of Naturalness 
As with the perceived naturalness analyses, the theme Useful for Activities like 
Walking was also significantly more associated with the restorative condition. As 
suggested earlier in terms of perceived restoration, this is likely to be due to the 
environment providing the possibility of engaging with a desired activity.  
How Naturalness Feels & Makes You Feel 
In line with the perceived restoration analyses, the themes, Quiet & Peaceful, 
Relaxed & Calm, and Feeling Close to Nature, were significantly more associated 
with the restorative condition than the general one. In addition, the following themes 
were associated with the restorative condition: 
• Feeling Free from Problems: Similar constructs have been identified in previous 
research (e.g. Mausner, 1996), and the theme of this thesis bears similarity to the 
“Being Away” component of ART (e.g. see Kaplan, 1995, p. 173). The finding 
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that this theme is associated with the restorative condition is therefore concordant 
with other research and theory. 
• Able to Think: Again, the finding of an association between this theme and 
restoration relates well to previous theory, especially that of ART. For example, 
Kaplan (1995) asserts that natural environments are “well-endowed with 
fascinating objects” such as “clouds, sunsets, snow patterns, the motion of the 
leaves in the breeze”. Kaplan suggests that “Attending to these patterns is 
effortless, and they leave ample opportunity for thinking about other things” (p. 
174). Our respondents often wrote of having the space and freedom to think of 
other things, such as to “reflect”, “gain perspective”, and “contemplate”.  
• Feels Safe or Comfortable: Consistent with the idea of the perception of safety in 
the natural environment, Ulrich (1986) found that “exposure to the vegetation 
views significantly reduced feelings of fear” (p. 37). Herzog and Rector (2009) 
also found that “the nature setting category was seen as more conducive to 
recovery when there were no obvious danger cues” (p. 394). 
• Feeling Good or Happy: This theme echoes the concept of positive affect utilised 
in other research. For example, White et al. (2010) measured valence with the 
question “how does this photo make you feel?”, on a scale from “very sad (1) to 
very happy (10)”. They found a strong positive correlation between preference 
and affect, suggesting that “people, not surprisingly, prefer places that make 
them feel good” (p. 486). Korpela et al. (2002) found that “urban pictures were 
associated with low restorativeness and negative affective quality and natural 
pictures with high restorativeness and positive affective quality”. They also 
found that affectively congruent pairs of environment and vocal expressions, 
such as joy for the natural environment, were processed faster than incongruent 
pairs, such as anger and the natural environment. They conclude: “the present 
results are in accordance with the restoration hypothesis that environments are 
processed rapidly and automatically in terms of their affective valence” (p. 645). 
Two themes were more associated with the general condition than the restorative 
one: Creates a Sense of Awe; and Feeling Inspired & Informed. There is little 
research to draw upon in an explanation of this trend, but these themes both 
encompass a sense of interest and excitement, and may therefore be more associated 
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with high arousal, rather than the low arousal characteristic of more relaxing, 
restorative environments.  
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Table 6.7 Chi-square tests of association between theme presence and survey condition 
Theme 
Group Themes 
Observed in General 
Version (%) 
Observed in Restorative 
Version (%) 
Expected Count for 
each Version (%) χ
2 p φc 
Features of 
Naturalness 
Sounds 14.9 33.0 24.2 37.91 .000 .21 
Smells 8.0 17.7 13.0 17.26 .000 .14 
Touch 3.7 8.7 6.3 9.20 .002 .10 
Natural Events & Processes 46.8 43.3 45.0 1.03 .309  
Absence of Humans, Human Influence & 
Human Things 87.8 89.9 88.9 0.95 .331  
Humans, Human Places & Human Things 21.0 27.1 24.1 4.28 .039 .07 
Animals & Insects 42.0 54.1 48.2 12.55 .000 .12 
Plants/Vegetation 62.4 81.7 72.3 38.98 .000 .22 
Other Life & Living Things 36.3 43.8 40.2 4.90 .027 .08 
Water 43.4 65.1 54.6 40.23 .000 .22 
Natural Materials 23.7 27.5 25.7 1.66 .198  
Appearance 
of 
Naturalness  
Beautiful 30.2 21.8 25.9 7.87 .005 .10 
Open & Spacious 16.1 22.9 19.6 6.27 .012 .09 
Looks Rugged, Wild & Unmanicured 18.8 14.7 16.7 2.56 .110  
Views & Panoramas 11.5 18.6 15.1 8.33 .004 .10 
Large or Expansive 16.3 13.3 14.8 1.55 .213  
Colourful 8.3 13.1 10.8 5.03 .025 .08 
Appears Unique & Unusual 5.9 1.8 3.8 9.38 .002 .11 
Shapes & Patterns 2.0 4.6 3.3 4.59 .032 .07 
Ideas About 
Naturalness 
Natural Things & Places were Created by 
Nature, Not Humans 39.3 28.9 33.9 10.14 .001 .11 
Naturalness is Abundant, Varied & Diverse 27.6 28.7 28.1 0.13 .720  
Naturalness is Old, Ancient, Historical 18.5 13.5 16.0 3.95 .047 .07 
Natural Places are Unchanged, as they have 
Always Been 14.9 9.9 12.3 4.93 .026 .08 
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Naturalness can be Difficult & Hostile for 
People & Other Creatures 17.6 7.3 12.3 20.48 .000 .16 
Naturalness is Balanced, Sustainable & Healthy 13.2 8.7 10.9 4.33 .038 .07 
Naturalness is Powerful 8.5 4.6 6.5 5.42 .020 .08 
Naturalness is Mysterious & Unexpected 5.9 3.2 4.5 3.44 .064  
Natural Places are Great, the Best Kind of 
Places 3.4 3.7 3.5 0.04 .841  
There is Movement in Natural Places 2.2 3.2 2.7 0.83 .364  
Natural Places are Admired & Appreciated 2.0 2.8 2.4 0.59 .443  
Nature is Fragile, Endangered & at Risk 3.7 0.9 2.2 7.23 .007 .09 
Natural Things & Places were Created by God, 
Not Humans 2.4 0.9 1.7 3.01 .083  
Naturalness is Simple, Primitive, Primal 0.7 1.8 1.3 2.00 .157  
Natural Places are Culturally Significant 1.5 1.1 1.3 0.17 .685  
Types of 
Natural 
Environment 
Hills & Mountains 15.1 16.5 15.8 0.31 .579  
Rock Formations – Caves, Coves, Canyons 13.9 9.4 11.6 4.18 .041 .07 
Beaches & Dunes 6.1 8.5 7.3 1.78 .183  
Countryside & Rural Areas 3.2 3.4 3.3 0.48 .827  
Deserts, Empty & Barren Areas 5.1 1.1 3.1 11.21 .001 .12 
Meadows & Prairies 2.2 2.5 2.4 0.10 .754  
Moors 1.0 2.3 1.7 2.26 .133  
Volcanoes 2.0 0.7 1.3 2.63 .105  
Marshes & Bogs 0.2 1.8 1.1 5.08 .039a .08 
Valleys 1.5 0.2 0.8 3.92 .062a  
Coral Reef 1.2 0.0 0.6 5.35 .026a .08 
Glaciers & Icebergs 1.0 0.2 0.6 2.00 .157  
Uses of 
Naturalness 
Useful for Activities like Walking 7.8 14.9 11.5 10.50 .001 .11 
Natural Places Provide Habitats & Havens for 
Wildlife 8.0 5.7 6.9 1.77 .183  
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Has Resources, such as Food & Medicine 3.2 4.4 3.8 0.82 .366  
How 
Naturalness 
Feels & 
Makes You 
Feel 
 
Quiet & Peaceful 27.8 43.8 36.1 23.47 .000 .17 
Feeling Free from Problems 12.9 21.1 17.1 9.94 .002 .11 
Relaxed & Calm 10.2 20.6 15.6 17.35 .000 .14 
Creates a Sense of Awe 19.3 10.1 14.5 14.32 .000 .13 
Feeling Close to Nature 11.0 16.3 13.7 5.03 .025 .08 
Sense of Seclusion or Solitude 12.7 12.2 12.4 0.05 .816  
Feels Pleasant or Enjoyable 8.0 10.8 9.5 1.84 .175  
Able to Think 5.1 8.7 7.0 4.21 .040 .07 
Feels Safe or Comfortable 2.7 7.6 5.2 10.23 .001 .11 
Feeling Good or Happy 3.2 6.4 4.8 4.84 .028 .08 
Feeling Inspired & Informed 5.4 1.4 3.3 10.51 .001 .11 
Feels Fun & Exciting 2.7 3.0 2.8 0.07 .794  
Feeling Refreshed 2.0 2.5 2.2 0.32 .575  
Feels Spiritual or Magical 2.2 1.1 1.7 1.43 .232  
Feels Familiar 1.7 2.3 2.0 0.37 .544  
Conjures up Feelings & Emotions 0.5 1.1 0.8 1.12 .290  
Note: χ2 = chi-square statistic. φc = Cramer’s V statistic. Significance values are 2-tailed. Unless stated, each row represents the results of a Pearson Chi Square test. a denotes 
the use of the Fisher Exact Test significance value in cases where the number of expected frequencies falls below 5. Shaded cells indicate a significant chi-square result at the 
p < .05 level. Cells coloured green indicate a situation whereby the observed absence of an affective quality is lower than expected, and the presence higher than expected. 
Cells coloured blue indicate the opposite, with the observed absence of a theme if higher than expected, and presence lower than expected. Cells coloured grey indicate the 
strength of the association given by Cramer’s V, as laid out by Rea & Parker (1992). The palest grey indicates a negligible association, a slightly darker grey indicates a weak 
association, and a darker grey indicates a moderate association. Only significant chi-square tests have an associated Cramer’s V value. 
 
Perceptions of Naturalness 
 
Emma Victoria White Page 304 of 440 University of Surrey 
 Conclusions 
This chapter sought to address Aim 4 of this thesis, by presenting a series of analyses 
designed to examine the associations between the themes and subthemes of 
naturalness developed over the course of Chapters 3 and 4, and two psychological 
constructs: perceived restoration and affective quality. Overall, naturalness was 
shown to be associated with high levels of perceived restoration and positive 
affective qualities. This is consistent with much of the research to date in the field, 
which demonstrates the psychological benefits of naturalness (e.g. Felsten, 2009; 
Hartig & Staats, 2006; Kaplan, 2001).  
The findings also included a number of significant associations between the 
themes/subthemes and the two psychological variables. These associations point to 
various aspects of naturalness which are restorative, and various aspects which are 
associated with either positive or negative affective quality. Each of these findings 
was related to previous literature in environmental psychology where possible, tying 
in the themes developed in this thesis to existing research and theory. Where no 
previous literature existed for a theme, this suggested a more novel finding which 
could be examined further in future work. Overall, there was a mixture of findings 
which replicated previous research, and more novel findings which extend our 
understanding of the psychological benefits of naturalness. The implications of these 
are discussed in turn now.  
 Replicating the Findings of Previous Research 
The findings of this chapter serve to conceptually replicate (see Makel, Plucker, & 
Hegarty, 2012 for definition) many of the findings of other research examining the 
association between specific aspects of naturalness and restoration or affective 
quality. This includes the finding that natural sounds were associated with the 
restorativeness condition, that the absence of humans and their things is associated 
with higher perceived restoration, and that water and plants were associated with 
both forms of restoration and perceived positively. Take for example the theme, 
Absence of Humans, Human Influence & Human Things. This theme seems to 
correspond well to the idea of an absence of urbanness, something which is often 
positively associated with restoration (e.g. Hartig et al., 2003; Ulrich et al., 1991). 
Replicating this finding not only adds to the growing body of evidence 
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demonstrating the psychological benefits of certain aspects of naturalness, but it also 
further demonstrates the validity of our concept of perceived naturalness. This is 
because it shows that findings for various aspects of our naturalness concept echo 
those of previous work and follow the pattern of results when associated with a well-
validated concept such as perceived restoration.  
Other findings replicated in this chapter serve to bolster newer research in the field. 
For example, the positive association between both measures of restoration and the 
theme Water, supports work of White et al. (2010), who assert that there currently 
little direct evidence of an association, and write that “aquatic environments have 
been relatively under-researched in environmental psychology”. The positive 
association between the restorative condition and Humans, Human Places, & Human 
Things, also serves to support the findings of Karmanov and Hamel (2008), who 
found that “a well-designed and attractive urban environment can have a stress-
reducing and mood-enhancing power equal to that of an attractive natural 
environment” (p. 122). Replicating the research in this way, especially with the less 
frequently examined aspects of naturalness, helps to better develop our collective 
understanding of the effects of naturalness within the field.  
Another important conclusion from these findings is that not all aspects of 
naturalness are associated with high perceived restoration and positive affective 
qualities, and that the reverse can be true, with some being associated with lower 
levels of perceived restoration. For example, Deserts, Empty & Barren Areas were 
found to be negatively associated with relaxing and pleasant affective qualities and 
perceived restoration, as well as being positively associated with the affective quality 
of stressful. The idea that Naturalness can be Difficult & Hostile for People & Other 
Creatures was also less associated with the restorative condition compared with the 
general one. These findings support the suggestion of Ulrich et al. (1991) that an 
environment should be unthreatening to be restorative, and remind us that not all 
naturalness is beneficial. These conclusions are tempered, however, by the small 
effect sizes observed for many of the analyses, which indicate that the associations 
are not strong ones.  
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 Extending the Findings of Previous Research 
Several novel associations between perceived naturalness and perceived 
restoration/the affective qualities were identified in the findings. For example, no 
previous research could be found for the examination of either restoration or 
affective qualities for themes such as: Deserts, Empty & Barren Areas; Natural 
Places are Unchanged, as they have Always Been; Naturalness is Balanced, 
Sustainable & Healthy; Nature is Fragile, Endangered & at Risk; Rock Formations 
– Caves, Coves, Canyons; Creates a Sense of Awe; and Feeling Inspired & 
Informed. The findings of this chapter therefore help extend the theoretical 
understanding of the links between perceived naturalness and restoration/affective 
quality (the pattern of findings is similar), as well as suggesting specific avenues for 
future research in the area (as presented in Section 5). 
In other cases, themes were found to bear similarity to ideas discussed in previous 
research, but not explicitly examined in the context of restoration or affective quality 
before. Take, for example, the associations between perceived restoration and the 
themes of Smells, Touch, Other Life & Living Things, Animals & Insects, Natural 
Materials, Colourful, and Appears Unique & Unusual. The fact that so many 
components of naturalness have been mentioned by other papers in passing, without 
either referencing their presence in systematic research or examining those in their 
own research, reminds researchers both for the need to restrict their discussion to 
more observable facets at present, and for the pressing need to investigate the 
influence of other aspects of naturalness. The present findings help to extend the 
current body of literature in the area and thereby open up the possibilities for future 
research and discussion. 
 Implications for Attention Restoration Theory 
Aside from the implications of the findings for individual research outcomes, there 
are also implications for theory. Associations between several themes of perceived 
naturalness and perceived restoration ratings, echoed many of the concepts identified 
by restoration theory. This is highlighted when relating the components of ART, as 
described by Kaplan (1995; p. 174), with the themes that were positively associated 
with restoration: 
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Being Away 
Kaplan (1995) suggested that: 
Natural settings are often the preferred destinations for extended restorative 
opportunities. The seaside, the mountains, lakes, streams, forests, and 
meadows are all idyllic places for ‘getting away’… Natural environments 
that are easily accessible thus offer an important resource for resting one’s 
directed attention (p. 174) 
Several aspects described in this extract relate well to the themes developed in this 
study, which were shown to be associated with either higher levels of perceived 
restoration or the restoration condition. For example, Water relates to the lakes and 
streams described by Kaplan. Beaches & Dunes relate to the seaside. The themes of 
Beautiful and Quiet & Peaceful describe idyllic places. The theme, Useful for 
Activities like Walking, also encompassed easy access to naturalness. Feeling Free 
from Problems and Able to Think also relate to other descriptions of being away. 
These themes, therefore, help to support the restorative effects of some aspects of 
being away. But other themes which bear resemblance to some of these aspects were 
not associated with restoration. For example, Hills & Mountains was not, and neither 
was Meadows & Prairies. It may be that there was insufficient power in the present 
study to detect such associations, or it may be that they were not features able to 
promote a sense of being away for the present sample.  
Fascination 
Of this component, Kaplan (1995) wrote that:  
Nature is certainly well-endowed with fascinating objects, as well as offering 
many processes that people find engrossing. Many of the fascinations 
afforded by the natural setting qualify as ‘soft’ fascinations: clouds, sunsets, 
snow patterns, the motion of the leaves in the breeze-these readily hold the 
attention, but in an undramatic fashion. Attending to these patterns is 
effortless, and they leave ample opportunity for thinking about other things 
(p. 174). 
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This component of ART can be related to three themes of perceived naturalness 
which had significant associations with restoration. Plants/Vegetation, for example, 
can be related to the leaves described in this extract. Shapes & Patterns can be 
related to the patterns. And Able to Think relates to the opportunity of thinking about 
other things. But other aspects which we might have expected to be associated with 
restoration, were not in the present study. For example, Natural Events & Processes, 
which encompasses the weather and events such as sunsets, was not more 
restorative. Neither was movement in natural places. Given the lack of other research 
examining the restorative effects of the weather and movement, claims such as these 
made by Kaplan (1995) in relation to ART may need to be examined more carefully, 
and researchers made aware of the lack of support for such claims.  
Extent 
Of Extent, Kaplan wrote that: 
In the distant wilderness, extent comes easily. But extent need not entail large 
tracts of land. Even a relatively small area can provide a sense of extent. 
Trails and paths can be designed so that small areas seem much larger. 
Miniaturization provides another device for providing a feeling of being in a 
whole different world, though the area is in itself not extensive. Japanese 
gardens sometimes combine both of these devices in giving the sense of 
scope as well as connectedness. Extent also functions at a more conceptual 
level. For example, settings that include historic artifacts can promote a sense 
of being connected to past eras and past environments and thus to a larger 
world (p. 174). 
This relates well to the themes of: Open & Spacious, Views & Panoramas, and 
Feeling Close to Nature. But whilst the theme, Naturalness is Old, Ancient, 
Historical, might be expected to be related to perceived restoration, this was not. In 
fact, it was actually negatively associated with the restoration condition. This 
suggests that more research needs to be conducted to assess the validity of these 
examples provided by Kaplan (1995), which many researchers use to interpret and 
apply ART. 
 
Perceptions of Naturalness 
 
Emma Victoria White Page 309 of 440 University of Surrey 
Compatibility 
Compatibility is described by Kaplan as: 
The natural environment is experienced as particularly high in compatibility. 
It is as if there were a special resonance between the natural setting and 
human inclinations… It is interesting to consider the many patterns of 
relating to the natural setting. There is the predator role (such as hunting and 
fishing), the locomotion role (hiking, boating), the domestication of the wild 
role (gardening, caring for pets), the observation of other animals (bird 
watching, visiting zoos), survival skills (fire building, constructing shelter), 
and so on (p. 174).  
These ideas relate particularly well to the activities such as hunting, fishing, hiking 
and boating described by our respondents, as coded into the theme, Useful for 
Activities like Walking. 
In relating the various themes associated with restoration to the four components of 
ART, a slightly mixed picture emerges therefore. For the most part, many of the 
themes which relate well to the components, as described by Kaplan (1995), are also 
related to perceived restoration, thereby providing some support for the theory. On 
the other hand, some themes which might be expected to relate to ART based on 
these descriptions, were not. And there are many more themes which were found to 
be related to perceived restoration which cannot be explained by ART. For example, 
natural smells have neither been systematically studied in relation to restoration, 
neither can they be adequately explained by the present theory. It is possible that 
natural smells may hold fascination, but this aspect of naturalness does not relate 
well to the other three components. Stress restoration theory also fails to adequately 
provide a theoretical basis by which to understand the association. And yet, smells 
were mentioned in some form by 110 respondents, so it is clearly part of the natural 
experience for many.  
Another sensory theme associated with the restorative condition, but which cannot 
be adequately explained by current restorative theory, is that of Touch. Stigsdotter 
(2004) suggests that such sensory aspects constitute soft fascination, but again, they 
cannot be clearly explained by the other three components of the ART, nor by the 
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SRT. I would suggest that the present theories tend to focus, at present, on the more 
visual aspects of naturalness. This is particularly the case with the component, 
Extent. Affective quality, on the other hand, can perhaps more readily relate to the 
sensory aspects of naturalness. Smells, for example, could conceivably vary in terms 
of the level of arousal and pleasantness, with (one might imagine) the smells of roses 
being both pleasant and of moderate arousal, and the smell of a dead animal in a 
forest being both highly arousing and very unpleasant. Given the increasing research 
into the restorative benefits of sensory elements, restoration theory may need to 
adapt to better explain the effects of such naturalness elements. Ratcliffe, 
Gatersleben and Sowden (2013) found that “Restorative perceptions of bird sounds 
were also explained to some extent by potential correlates of ART factors (Kaplan & 
Kaplan, 1989)”. But it appeared that restoration theory could not fully explain their 
results at present.  
There is also a more conceptual problem associated with using the four components 
of the ART to explain the findings of perceived restoration in the present study. And 
that is the question of whether it is valid to hunt for aspects of the four ART 
components in the different themes. The themes were developed according to the 
comments made by respondents, and it may be that by relating them to the four 
components, we are trying to simplify them. This distorts the respondent perceptions 
and artificially groups them.  
 Limitations of the Approach and Analyses 
In interpreting the results of this chapter, acknowledgement must be made of the 
limitations in both the approach and methods of analysis employed. Firstly, the use 
of two-tailed significance values, despite it being possible to hypothesise the 
direction of results for some themes, may have reduced the power to detect genuine 
effects. This approach was necessary for logistical reasons, however, given the large 
number of analyses conducted. It also resulted in more conservative results, reducing 
the chance of a Type II error. But future research could revisit these analyses, and 
utilise measures of perceived restoration and affective quality which reduce the 
cluster of responses at one end of the scale, and better spread them out into a more 
normal distribution. 
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Due to concerns over the ability of the measure of perceived restoration to detect 
genuine associations with the themes of naturalness, a second approach was taken to 
the measurement of restoration. This involved comparing the two conditions 
employed in the study: the restorative condition, and the general condition. This 
approach did seem to have more power to detect differences in the themes when 
imagining restorative versus general natural environments; confirming and extending 
the general pattern of results found with the perceived restoration measure. But it 
should be remembered that restorativeness was not directly measured in this set of 
analyses, rather the effect of priming respondents to think of restorative places.  
  The Next Step for the Thesis 
This chapter adds another layer to our understanding of respondent perceptions of 
naturalness. It also serves to replicate, extend, support, and question existing 
research in the area. The findings therefore have numerous implications and 
applications. The final chapter will further discuss the theoretical and practical 
implications of these findings. It will also examine the implications and limitations 
of the work of the thesis as a whole.  
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7. Discussion 
 Summary of Chapters and Results 
Chapter 1 presented a general introduction to the naturalness research within the 
field of environmental psychology. We looked at research which showed that 
naturalness is often associated with increases in restoration, preference and affective 
quality. We also discussed the findings of Study A, which aimed to look at affective 
quality and preference for various elements of garden design. The findings of this 
study took the research in an unexpected direction, however, highlighting the central 
role which elements of naturalness played in the perceptions of such environments. It 
also highlighted the fact that there were several elements of naturalness which had 
either not been previously examined before in the field, or for which there was only 
limited research. This provided the first evidence for the need to examine the 
conceptualisation of naturalness in further detail.  
In relating the environmental psychology naturalness research to the findings of 
Study A, several limitations in the operationalisation of the concept of naturalness 
were also identified, which we felt were likely to cause confusion in the reader: 1) 
the terms used to describe naturalness; 2) the definitions used; 3) an overreliance on 
dichotomous nature-urban variables; and 4) the type of naturalness under 
investigation; perceived or ecological. To examine these in a more systematic way 
and determine how big a problem these were in the research, we decided to carry out 
an in-depth literature review of the operationalisation of naturalness within 
environmental psychology research. This was the subject of the next chapter. 
Chapter 2 consisted of a in-depth literature review of 95 papers from three 
environmental psychology journals. This review built upon the suggestions made in 
Chapter 1, and those of researchers such as Lamb and Purcell (1990), providing a 
more systematic and up-to-date examination of the current state of the research. It 
also served to extend the findings of those examining other areas of research, such as 
greenspace (e.g. Taylor & Hochuli, 2017) and the health effects of viewing 
landscapes (Velarde et al., 2007).  
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The review looked firstly at the key terms used to describe both high and low 
naturalness. One-hundred and fifty-two key terms were found to describe naturalness 
in the reviewed papers. This large number suggests a lack of agreement regarding the 
most appropriate terms to use in the field. An approximate mean of six key 
naturalness terms were used in each paper, with up to 14 terms used in some papers, 
and terms often used interchangeably to refer to the same thing. The most frequently 
used terms included those of “natural” (mentioned by 93.7% of papers), “nature” 
(68.4%), “vegetation” (32.6%), “naturalness” (26.3%), and “green” (24.2%). Most 
papers also used terms to refer to no or low naturalness, often pitched as an antonym 
to naturalness, and forming part of the operationalisation of the naturalness concept. 
There were a fewer number of low/no naturalness terms than those for naturalness, 
but a number of terms were still used (n = 87). The most frequently used low/no 
naturalness terms were “urban” (49.5%), “built” (28.4%), “city/ies” (11.6%), “man-
made” (7.3%), “artificial” (7.3%), and “barren” (7.3%). 
The review also pointed to a lack of clear definition employed by most of the papers. 
Only 15 papers provided an explicit definition of naturalness, with the majority (n = 
71) relying on a non-explicit definition developed through descriptions of 
environments and conditions, or references to previous literature. Nine papers failed 
to provide any definition of the naturalness examined in their research. The contents 
of the 11 explicit definitions of general naturalness were examined, to determine 
how they conceptualised naturalness. Eighteen elements of naturalness were 
identified in the definitions. Vegetation was mentioned by all but one of the papers 
as either constituting or being part of naturalness. Water was mentioned by almost 
half the papers, as was the idea that naturalness was distinct from the built or urban, 
without human things or influence. There appeared, therefore, to be something 
approaching a consensus regarding the presence of these three elements in the 
concept of naturalness. But for the remaining elements, there was a disparate spread 
across the papers, and it was harder to claim a consensus regarding their presence in 
the naturalness definition. There also seemed to be disagreement regarding the extent 
of the concept, with some mentioning many elements of naturalness, others 
mentioning just one. This highlighted the need to examine the concept of naturalness 
in greater detail.  
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We then looked at how naturalness was measured within the research, finding that it 
was most often operationalised as a dichotomous variable. Multiple categories and 
ordinal variables were also commonly used, with very few using interval and ratio 
level variables. These results therefore served to confirm the assertion of a heavy 
reliance on dichotomous variables. The limitations in the use of such variables was 
also discussed. 
Finally, the papers were distinguished according to those which measured ecological 
naturalness, and those measuring perceived naturalness. The majority (84%) 
measured perceived naturalness of some form, be they the perceptions of their 
participants, those of an expert sample, or those of the researchers. It was not 
possible to tease these perceptions apart. And yet, only eight papers stated that they 
were measuring perceived naturalness. We suggested that the failure to communicate 
the type of naturalness being examined is likely to lead to an incorrect conclusion 
about the naturalness concept being investigated.  
The results of the review therefore suggested that terms are indeed used 
interchangeably, that there is a heavy reliance on dichotomous variables, that few 
employ clear and explicit definitions of naturalness, and that the distinction between 
perceived and ecological naturalness is rarely made. We suggested that these 
limitations in the research may indeed result in confusion and should therefore be 
addressed in future research. We also suggested that a clearer concept of perceived 
naturalness was needed to guide the terminology and definitions of the concept, and 
lead to a clearer, more inclusive operationalisation.  
Chapter 3 presented the results of an exploratory study designed to elicit detailed 
qualitative data regarding how lay respondents perceived naturalness. A survey with 
open-ended questions was designed, with respondents recruited with a mixture of 
online and paper surveys from the UK and US. Inductive, conceptual content 
analysis was carried out on the open-ended questions, which were designed to elicit 
detailed information regarding what respondents perceived to constitute naturalness. 
A set of themes and subthemes, grouped into theme groups, was developed through 
the analysis. This structure was repeatedly revised and improved upon, using the 
language and terminology of respondents in the naming of the themes and 
subthemes.  
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The theme structure was then validated by a second coder, who coded a subset of 
100 surveys. The level of agreement between the two coders was calculated, 
showing that for most themes and subthemes, there was either substantial or (almost) 
perfect agreement. A smaller number received moderate agreement, and only a few, 
fair or poor agreement. This represented good overall agreement and served to 
validate the themes and subthemes, whilst improvements were made to other areas of 
the theme structure.  
The theme structure contained 139 themes and subthemes, although this was revised 
to 138 in Chapter 4. These were organised into six theme groups, which 
encompassed the features of naturalness, appearance of naturalness, ideas about 
naturalness, types of natural environment, uses of naturalness, and how naturalness 
feels and makes you feel. The three most frequently mentioned themes included 
those representing the absence of humans, human influence and human things 
(mentioned by 89% of respondents), vegetation (72%), and water (55%). But themes 
also represented aspects of naturalness less frequently examined in the literature, 
such as animals and insects (48%), natural events and processes like the weather 
(45%), other life and living things (40%). The presence of humans, their influence, 
and their things, in the concept of naturalness for some respondents, also highlighted 
the problematic nature of the natural-urban dichotomy. The development of these 
themes and subthemes helps to broaden our conceptualisation of naturalness and 
identify areas of interest for future research. This new conceptualisation of lay 
perceived naturalness could also form the basis for a new operationalisation of the 
concept with future environmental psychology research, and represented our 
understanding of the concept from this point on in the thesis. 
Chapter 4 presented the results of a closed card sort study used to examine whether 
the new conceptualisation could be understood by another group of lay respondents. 
It examined whether this group of 23 respondents would organise the themes and 
subthemes of the theme structure in the same way as the researcher. It also served to 
examine the names of the themes and subthemes, given the role of these names in 
communicating meaning to the respondent. 
The lay respondents were asked to sort a series of cards representing the themes and 
subthemes of naturalness, into various categories which represented the theme 
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groups. The way in which respondents organised these cards was then compared to 
the way in which the researcher organised the themes and subthemes within the 
theme structure. The level of agreement between the two was generally good, with 
the majority of respondents organising the cards/subthemes in the same way as the 
researcher. But the exercise did highlight areas in which improvements could be 
made to the theme structure. Some themes and subthemes were moved as a result, 
often to locations in which the most respondents had placed them. Changes were also 
made to the names of some themes and subthemes, to make them more easily 
understood. The new, modified theme structure was then presented.  
Chapter 5 served to evaluate whether it was advisable to incorporate the responses 
of UK and US respondents for the purposes of further analyses on the theme 
structure. Respondents had been recruited for the survey study of Chapter 3 from 
both the UK and US. People from the UK and US were initially recruited because we 
wanted to gather the views of a range of different people for the new 
conceptualisation of naturalness. The two samples were chosen, specifically, because 
the results of the in-depth literature review showed that the majority of 
environmental psychology research was conducted in the US and Europe. A new 
conceptualisation based on the responses of people from these two areas would 
therefore be of the greatest use in the field. The UK was selected from amongst the 
European countries given the dominant use of the English language. The responses 
of respondents from both samples therefore both fed into the development of the 
conceptualisation. 
But before combining the data from the two samples (UK and US) for subsequent 
quantitative analyses, it was important to ensure that the responses from the two 
were similar enough to justify this incorporation. A series of chi-square analyses 
were performed to examine whether subtheme presence was associated with country 
of residence. The results showed that for the majority of themes/subthemes, there 
was no significant association; suggesting no difference in the perceptions of around 
2/3 of the themes and subthemes of naturalness. The remaining themes/subthemes 
were significantly associated with country of residence, but the strength of these 
associations was negligible to weak (with the exception of one moderate 
association). This suggested that there were no large differences between 
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respondents of the two countries, which, in turn, suggested that it was acceptable to 
combine the two samples into one, for the purposes of the analyses in Chapter 6. 
Chapter 6 examined the associations between each of the themes of perceived 
naturalness and affective quality (Pleasant, Relaxing, Exciting, Displeasing, Boring 
& Stressful), as well as two measures of perceived restoration (an ordinal measure, 
and a comparison between respondents primed to think of restorative and general 
natural environments). Several significant associations were identified, with themes 
such as Quiet & Peaceful, Feeling Free from Problems, and Relaxed & Calm, 
occurring more in those respondents asked to think of restorative natural places. 
Ideas about the appearance of naturalness, such that it was colourful, unique, and 
rugged, occurred more in the comments of those who rated naturalness exciting. And 
sound, plants, and water occurred more in those who rated naturalness as pleasant. 
There were many more significant associations such as these, and each of them was 
discussed in relation to previous research from the field of environmental 
psychology. The present findings echoed many of those of previous research, serving 
to replicate findings, and strengthen the work of previous research. Replication also 
served to further validate the themes of the present study, given that the pattern of 
association with the well-researched psychological variables of restoration and 
affective quality followed the associations of previous work. More novel findings, 
with little or no previous research to relate them to, served to extend the findings 
within the area, and suggest avenues for future research. The findings from this 
chapter will also form the basis of the following practical recommendations. 
 Theoretical Implications 
 Perceived Naturalness: Beyond the Dichotomy 
The in-depth literature review of Chapter 2 showed that vegetation of various forms, 
water, and the idea that naturalness is distinct from the built or urban, formed the 
main constituents of the definitions of naturalness in the reviewed papers. It also 
showed the majority of studies represented naturalness as a categorical variable, 
most often as a dichotomous one. But the subsequent research of this thesis shows 
that the concept is much broader than this, with the development of 138 themes and 
subthemes, organised into six overarching theme groups.  
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Naturalness is perceived to consist of rocks and stones, hills and mountains, water of 
various forms, sand, shells, mud, wildlife, living things, animals, insects, aquatic 
creatures, gardens, parks, the sound of birds, the sound of rain, the sound of rustling 
leaves, the smell of the sea, the smell of earth, and the feel of textures; amongst 
many others. It encompasses natural events and processes like the weather, change 
and growth, the seasons, lifecycles, erosion, sunsets, and the northern lights. It is 
perceived as colourful, abundant, rugged, unique, ancient, hostile, powerful, fragile, 
primitive, and unchanged. Its origins are attributed to nature itself, to humans, or to 
God. It is seen as being quiet, refreshing, spiritual, safe, inspiring, familiar, and fun, 
and more. And it can make people feel relaxed, free from problems, close to nature, 
in solitude, able to think, and good or happy.  
This re-conceptualisation takes the idea of how lay people (who are the focus of 
most of our research in environmental psychology) perceive naturalness, well 
beyond the bounds in which we have constrained the concept to date. It frees it from 
the confines of the nature-urban dichotomy by showing that people too, along with 
their influences and objects, are considered natural. Broadening the 
conceptualisation of perceived naturalness also has numerous implications for our 
examination of the theoretical links between naturalness and well-being and will 
encourage us to explore new avenues of research.  
 Novel Aspects for Future Research 
During the development of the new conceptualisation of lay perceived naturalness in 
Chapter 3, we identified several elements of naturalness (themes and subthemes) for 
which there was either no or little direct research in the field of environmental 
psychology. It is hoped that others will use the work of this thesis to help fill the 
gaps in our collective knowledge of naturalness, as well as building on the other 
elements discussed in this research. Suggestions for future research have accordingly 
been provided in the results and discussion sections of chapters 3 and 6. To aid 
researchers in identifying such aspects, therefore, we have listed some of these more 
novel elements (for more information on these elements, please see section 3.3.3): 
• Sounds of water, vegetation and rustling leaves, the weather, animals, insects, 
and life; 
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• Smells, including general smells, the smell of the sea, of vegetation, earth, 
flowers, and rain and moisture; 
• Touch, including touch in general, the feel of materials, of vegetation, and of 
water; 
• The weather, including seeing and being exposed to the weather and 
climactic conditions (e.g. breezy, crisp, the elements, rain); 
• Processes of living things, including lifecycles, death, evolution and the 
adaptations which creatures have made to live in a particular area, as well as 
the way in which creatures use the environment for their processes, and the 
interactions between living things, such as the predator and prey relationship; 
• Physical processes, such as forces and geographical processes (e.g. erosion, 
weathering); 
• The seasons; 
• Natural phenomena such as sunsets, sunrise and the northern lights; 
• A lack of pollution, including: 1) that the environment is generally clean and 
unpolluted, with an absence of litter; 2) that the air is clean, fresh and crisp, 
with an absence of human-made smells; 3) that the water is clean, clear, fresh 
and unpolluted; and 4) that there is an absence of light pollution, so that one 
can see the sky, stars, and experience darkness; 
• The idea of purity and naturalness being untouched; 
• The idea that nature is in control; 
• The idea that natural environments are free from rules and constraints; 
• An absence of chemicals; 
• An absence of domestic animals;  
• Humans, human influences, and human things as natural, including old 
human elements and places managed by humans; 
• Animals and insects, including fauna and birds; 
• Flora (native vegetation), aquatic plants, moss and lichen, and green, verdant 
and fertile vegetation; 
• Life and living things, including wildlife and native life; 
• Water and blue space, including water in general, rivers & streams, 
waterfalls, geysers & hot springs, lakes & dams, ponds, the sea, waves and 
tides, flowing water, and freshwater and springs; 
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• Natural materials, including rocks and stones and sand; 
• The idea that natural things & places were created by nature, not humans; 
• Naturalness is abundant, varied & diverse; 
• Naturalness is old, ancient, historical; 
• Natural places are unchanged, as they have always been; 
• Naturalness can be difficult & hostile for people & other creatures; 
• Naturalness is balanced, sustainable & healthy; 
• Naturalness is powerful; 
• Naturalness is mysterious & unexpected; 
• Natural places provide habitats & havens for wildlife; 
• Naturalness has resources, such as food & medicine; 
• Natural places are great, the best kind of places; 
• There is movement in natural places; 
• Nature is fragile, endangered & at risk; 
• Naturalness is simple, primitive, primal; 
• Natural places are culturally significant. 
 Implications for Restoration Theory 
In line with previous research on restoration, naturalness in general was shown to be 
perceived as highly restorative. And several of the themes and subthemes overlapped 
with concepts described by both the attention and stress restoration theories. Take for 
example the theme, Feeling Free from Problems, which represented respondent 
comments such as “places for people to go to just ‘get away’ from life”, and “the 
places allow people to escape the monotony of everyday life”. This theme relates 
particularly well to the component, Being Away, of ART. In the discussion of 
Chapter 6, each of the four components of ART were related to the themes and 
subthemes of this thesis, demonstrating that many of the themes overlap.  
The significant associations between the themes and the single item measure of 
perceived naturalness help to reinforce the links to restoration, showing that some of 
what was perceived as natural, was also perceived as restorative. These findings 
were supported by a similar pattern of results when comparing the restorative and 
general conditions; where respondents were either asked to think of natural places in 
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general when writing what was natural, or restorative natural places. The idea that 
naturalness is hostile, was also significantly associated with low perceived 
restoration. This relates well to the suggestion of Ulrich et al. (1991) that only 
unthreatening natural environments are restorative.  
Restoration from stress was evident in comments such as “less stressed”, “lack of 
stress”, “not boring or stressful”, and “they make people relax and feel like they are 
outside of stressful environments”. The SRT can also be used to explain the similar 
pattern of associations between some of the themes and the various affective quality 
and restoration measures. Ulrich (1983) suggests that: 
For individuals experiencing stress or anxiety, most unthreatening natural 
views may be more arousal reducing and tend to elicit more positively toned 
emotional reactions than the vast majority of urban scenes (p. 116). 
Therefore, it is possible to infer that unthreatening natural environments are also 
likely to be associated with positively toned, low-arousal affective qualities. In 
accordance with this proposition, Ratcliffe et al. (2013) found: 
In line with SRT (Ulrich, 1983), bird sounds judged to be restorative also 
generated affective appraisals of positive valence and low arousal. Bird 
sounds that were associated with threat or aggression tended to generate 
appraisals of negative valence and high arousal, and were not considered to 
be restorative (pp. 226-7). 
A similar pattern of results is also evident in the findings of Chapter 6. The affective 
quality, Relaxing, is both “pleasant” and “not arousing”, according to the Russell and 
Lanius circumplex (1984). Of the 17 themes which were significantly associated 
with the quality, Relaxing, 13 of these were also rated as being either significantly 
associated with perceived restoration, or with the restoration condition. This suggests 
that SRT can account for most, but not all of these findings. On the other hand, three 
themes were found to be Stressful (high arousal, negative valence): Naturalness is 
Abundant, Varied & Diverse; Naturalness can be Difficult & Hostile for People & 
Other Creatures; Naturalness is Balanced, Sustainable & Healthy. Whilst the last 
two of these were more associated with the general than the restorative condition, 
there was no association with either measure of restoration for the first theme. There 
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were also many more themes which were less associated with restoration then could 
be explained by this affective quality. This represents mixed support for this 
proposition therefore.  
There were also a number of themes which could be expected to relate to the 
concepts of restoration in some way. For example, the component of being away 
should align with that of Feeling Free from Problems, and we might expect the 
theme, Feeling Refreshed, to relate well to the overall feeling of being restored. And 
yet, neither of these themes were associated with perceived restoration in the current 
analyses. In conclusion then, it seems that stress and attention restoration theory can 
account for many but not all of the associations between the themes and the two 
measures of perceived restoration. 
 Methodological Implications 
 Online vs Paper Surveys 
Riva et al. (2003) compared the use of online and paper-based surveys, finding that 
“no relevant differences were found in the psychometric properties of the different 
questionnaires” (p. 73). They concluded that online surveys are a suitable alternative 
to paper-based surveys. But some still voice reservations regarding the use of online 
surveys. Schmidt (1997), for example, suggests that “there are a number of potential 
pitfalls in carrying out survey research on the Web. These problems can result in 
missed opportunity, missing data, unacceptable and incorrect data, a torrent of 
duplicate data, and security problems” (p. 276).  Whilst steps were taken to reduce 
these problems, such as automatic prompts to answer a question when it was left 
blank, respondents were also recruited both online and in paper form for the study 
presented in Chapter 3. This ensured that checks could be made regarding the impact 
of survey format on responses, and that a variety of responses could be gathered.  
The mean ages of the UK online and papers surveys were similar, being 47 years and 
40 years respectively. But whilst the paper survey had a fairly even number of 
female and male respondents, at 57% females, there was a large bias towards female 
respondents in the online survey, at 83%. A comparison of the occurrence of 
themes/theme groups in the text of the two samples, however, showed that there 
were few differences in their responses as to what made a place natural. Of the 16 
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themes/theme groups, only three themes significantly differed between the two, with 
respondents of the online survey mentioning Animals & Insects, Plants/Vegetation, 
and Other Life & Living Things, more than expected compared with respondents of 
the paper survey. In addition, the sizes of these associations were only small. This 
suggests that there was little difference in the perceptions of the two samples, 
supporting the findings of Riva et al. (2003). 
 Paying Respondents 
The US respondents were recruited on the platform, MTurk, through which 
respondents are paid to take part in research. This is an internet-based crowdsourcing 
marketplace, onto which individuals register to enable them to take part in surveys, 
proofread work, or perform some other pre-defined task. To recruit respondents for 
the US survey, the researcher registered the details of the study, set the requirements 
for those taking part, and offered a payment of $1.50 to complete the survey. 
Respondents willing to complete the survey followed a digital link to the survey and 
were given a code to paste in to Amazon Mechanical Turk after its completion, to 
link the respondent with that survey. Once the pre-defined number of surveys had 
been completed, the researcher was given the opportunity to review the respondent 
responses and approve them. This enabled them to reject surveys which had been 
completed in an undesirable way. 
This method of recruitment proved to be much easier than those for the UK 
respondents, and it had a number of advantages. A slight teething problem occurred 
when the researcher realised a few hours after the survey had gone live, that the 
surveys were not being completed. There are, however, numerous forums on which 
researchers and workers (as the potential respondents are called) can discuss any 
problems, and one such forum was utilised in this way. After posting information 
regarding the survey, a problem in the restrictions as to who could take part was 
promptly identified by a worker, and therefore fixed. This community assistance 
proved very valuable. Once the issue was resolved, all 198 surveys were completed 
in 48 hours. This made it a very quick and efficient way to recruit the respondents. In 
addition, there was the advantage of being able to set the required number of 
respondents, ensuring that enough were collected for the desired analyses. Two of 
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the respondents failed to complete the survey as required, and so were removed, with 
the surveys being promptly completed by others.  
Given the advantages in this method of data collection then, it is of interest to know 
how responses might have been affected by respondent payment. The responses of 
the UK and US respondents were compared in Chapter 5, with analyses 
demonstrating that there were no differences in the occurrence of the majority of 
themes/subthemes, and only small sizes of association for the significant ones. 
Although the varying effects of paying respondents and the demographic 
characteristics of the two samples cannot be teased apart, this does suggest that there 
were no substantial effects of recruiting respondents through MTurk, compared with 
the more traditional recruitment methods used for the UK online survey. It should be 
noted that there was some financial incentive for the latter sample, however, with 
their entry into a prize draw, but this was not the same as being paid for their time. 
Anecdotally, the responses were of a high quality, being well-articulated. These 
results tally with those of Buhrmester, Kwang, and Gosling (2011), who found that 
“overall, MTurk can be used to obtain high-quality data inexpensively and rapidly” 
(p. 3). It is hoped that these experiences will help inform other researchers regarding 
this relatively new method of participant recruitment.  
 Extracting Complex Data from MAXQDA 
The data for the open-ended questions of the survey study was analysed using the 
computer program, MAXQDA (versions 10-12). As stated in Chapter 3, the 
researcher encountered some problems using this platform, given the large dataset 
being analysed. Initially, the data was inputted into MAXQDA separately for each 
survey respondent. But with 846 respondents, this resulted in a very large data file, 
which the computer was unable to process effectively.  
The format for data entry had to be modified, therefore. Twelve spreadsheets were 
created in Microsoft Excel (versions 14.0-16.0), breaking up the respondents and 
their associated open-ended responses according to the different samples and 
conditions used in the survey. But once the data had been analysed, creating a 
hierarchical structure with many different associated codes and themes/subthemes, it 
was found that the data could not be exported from MAXQDA (versions 10-12) to 
IBM SPSS Statistics (versions 19-25) in this format. This was necessary for the 
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quantitative analysis of the data and required for examination of theme/subtheme 
occurrence in the UK and US samples, and the associations with perceived 
restoration and the various affective qualities. It was not practical to re-analyse the 
data in a different way, given the 15,053 codes which had been assigned, and so a 
Python code to automate the extraction of the data was developed. This Python code 
essentially read the MAXQDA (versions 10-12) file and extracted each instance of a 
theme and subtheme associated with a respondent’s response. This code produced a 
Microsoft Excel spreadsheet (versions 14.0-16.0) for the extracted data, which could 
then be imported into IBM SPSS Statistics (versions 19-25), in which the desired 
analyses were competed.  
When MAXQDA had initially been contacted to ask whether there was a way to 
extract the data in this format, they admitted that this was not yet possible, but it was 
something they were looking in to for the future. It is hoped, therefore, that the 
Python code presented in Appendix K will be of use to other researchers in the 
meantime.  
 Practical Implications: Recommendations for Environmental Design 
Beyond replicating and extending the research, the results of Chapter 6, which built 
on the work of the earlier chapters, can be used as the basis for a series of practical 
recommendations regarding the design of environments for restoration and positive 
affective quality. As previously noted, several significant associations were found 
between the perceived naturalness themes and the outcome variables. Whilst the chi-
square and Mann-Whitney U tests only provided patterns of association, rather than 
providing information about causality, it is possible to infer the direction of results. 
For example, the perceived presence of Plants/Vegetation was positively associated 
with perceived restoration. It seems more likely that plants would produce a more 
restorative environment, than high restoration producing more plants. The findings 
of previous research also support this interpretation (e.g. Matsuoka, 2010). Based on 
this assumption then, we can suggest that to create a restorative environment, plants 
could be included in that environment. The same applies to the preservation of 
natural environments: If we preserve plants in the environment, then we retain their 
ability to restore. Such practical implications could be of great use in guiding design 
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on both a small and large scale. For this reason, creating a set of practical 
recommendations formed Aim 5 of this thesis.  
Based upon the findings of Chapter 6 then, the following recommendations can be 
made for the creation of spaces of high perceived restoration and high/low levels of 
various affective qualities. Reference will be made to the subthemes which constitute 
the themes, the theme descriptions, and original respondent comments, to describe 
and identify features which may contribute to the creation of each perceived aspect 
of naturalness. The specific recommendations for design are extrapolated from the 
data therefore, but further work would be needed to validate these conclusions.  
The themes for each section, looking at the associations with restoration and each of 
the affective qualities, are presented in order from those with the strongest 
associations, as indicated by the greatest effect size, to the weakest association/effect 
size. Many have the same effect size, so the associations were secondarily sorted by 
z score or χ2 value, as appropriate (largest to smallest). Many themes are associated 
with both restoration and an affective quality. Therefore, recommendations for 
increasing or decreasing the presence of a theme will only be made the first time it is 
mentioned, to avoid repetitions. 
 Creating Restorative Places – Perceived Restoration 
To increase restoration in an environment, it could be designed to promote the 
following perceptions of naturalness (ordered from strongest to weakest effect size):  
• Plants/Vegetation: The use of plants, especially trees, native flora, flowers, and 
grass should be encouraged. Vegetation should be chosen for its green, lush, 
verdant appearance, and maintained to ensure its healthy appearance, yet be 
allowed to grow, spread, and present an unmanicured, free look.  
• Water: Many different types of water contributed to this theme, some of which 
may be more practical to incorporate or enhance within an environment than 
others. But the designer could choose from forms such as the sea, rivers, streams, 
canals, lakes, dams, ponds, moving water, and waterfalls. Water in general was 
mentioned by many, and so other forms could be utilised as appropriate. 
• Useful for Activities like Walking: The environment could be designed to be 
accessible and promote a variety of activities to suit the visitor. Respondents 
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described carrying out numerous activities in natural places, such as 
“photography”, “leisure”, “travel”, “cycling”, “climbing” and “boating”.  
• An Absence of Humans, Human Influence, & Human Things: Which constitutes 
a variety of different aspects, from the physical absence of people, to the absence 
of their things, like buildings, transport infrastructure, businesses and materials, 
the sounds that humans and their things make, and the pollution that results from 
their creations. It also includes an absence of the influence and control of 
humans, and the perceived purity and unspoilt quality of environments which 
have been less influenced by humans. Practical ways in which such goals could 
be achieved may include the drowning out of human sounds with more natural 
ones, screening other people and their constructions, ensuring the place is kept 
clean and free of litter or water pollutants, avoiding the use of signage and rules 
to govern those using the space, and avoiding the use of manmade materials such 
as concrete. 
• Natural Materials: Rocks and stones could be incorporated into a space, both big 
and small, as well as sand, earth, soil, dirt, mud, dust, and shells. 
• Other Life & Living Things: Life in general, including wildlife and those species 
which are highly adapted to their environment, as well as fungi, should be 
encouraged. Creating the sense of a place being alive and a source of life, could 
also help to make a place more restorative. 
• Feeling Close to Nature: Ways should be found to design a space so that a person 
feels surrounded by nature and can be physically close to various elements of 
naturalness. 
• Deserts, Empty & Barren Areas could be avoided: This includes areas which 
appear to be “sparse”, “vast areas of nothingness”, or “desolate”.   
• Colourful: The perception of colour varied by respondents and may therefore 
need to be investigated more to tease apart preferences and responses to various 
colours. Some simply mentioned the presence of colour, others of varied or 
vibrant colours, often as a contrast with the greys or the artificiality of the human 
landscape, and others the blues found in the natural world, or stereotypical ideas 
of white beaches.  
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• Natural Things & Places were Created by Nature, not Humans: This is a difficult 
aspect to address, but it may be that creating a space which looks as if it has been 
designed by humans or for humans might be more conducive to restoration. 
• Beautiful: Spaces should be designed to be aesthetically pleasing and visually 
balanced, with various objects such as flowers which may be considered 
beautiful. Further qualitative research could be carried out to identify what 
people consider to be beautiful and not; perhaps by taking them to a variety of 
environments and asking them to discuss their thoughts on the matter there.    
• Smells: Such as that of vegetation, moisture or rain, earth or soil, salty sea air, 
and the scent of flowers. 
• Beaches & Dunes: These were associated with high restoration, and so could be 
incorporated into design by borrowing the landscape beyond or mimicking such 
features on a smaller scale. 
• Quiet & Peaceful: Quiet and silence could be promoted in an environment by 
screening it off auditorily from outside/human noise, or by providing ample 
space in which the visitor can be physically alone, away from other people. 
• Relaxed & Calm: This is more a feeling associated with restorative places than 
something which can be turned into a practical recommendation.  
• Open & Spacious: A sense of openness, of open or big skies, open landscape and 
open air, space and wide areas.  
 Creating Restorative Places – Restorative Naturalness 
The following recommendations are based upon the differences in the responses of 
those asked to imagine either a general or restorative natural place. These results 
need to be interpreted with more caution than the previous ones, given that the 
themes are simply more associated with one of these conditions, and it is therefore 
less clear that the presence of a naturalness theme might result in increased 
restoration. Please bear this in mind, although certain themes will be highlighted 
which may need particular care taken over their interpretation. Generally, however, I 
would suggest that to increase restoration in an environment, it could be designed to 
include the following features of naturalness, except where stated that it would be 
desirable to avoid certain features (ordered from strongest to weakest effect size):  
• Water. 
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• Plants/Vegetation. 
• Sounds – such as those of leaves rustling in the trees, water or the sea, the 
weather, life, birds and birdsong, animals, and insects. Although, as with all 
these general recommendations, there are limitations: Ratcliffe et al. (2013), for 
example, found that whilst birdsong in general was perceived as restorative, 
certain bird calls were less so.  
• Quiet & Peaceful. 
• Naturalness can be Difficult & Hostile for People & Other Creatures: Ensuring 
that an environment feels safe, both from the threats of other humans, and more 
importantly, from the threats that the environment may present, could help to 
reduce this perception. For example, an environment could provide protection 
from the weather, protection from wild animals, where applicable, or provide the 
essentials required for human survival, such as water and food. 
• Relaxed & Calm; 
• Smells. 
• Creates a Sense of Awe: This theme was more associated with the general than 
the restorative condition, so designing an environment low in awe may be more 
restorative. It is possible that an environment with a sense of awe is too arousing 
to be restorative; hence its association with the affective quality, Exciting. 
Avoiding this perception in the development of a restorative environment 
therefore, the designer or curator of that environment could avoid a sense of 
majesty, drama, or amazement.  
• Animals & Insects: Creatures of various sizes and species should be encouraged 
into the environment. Native creatures, or fauna, should also be encouraged, as 
should birds and insects.  
• Deserts, Empty & Barren Areas. 
• Feeling Inspired & Informed: This theme was associated with the general rather 
than the restorative condition, possibly because such spaces require directed 
attention. More restorative environments could therefore be developed (if that is 
the aim) by avoiding objects or information in an environment which are 
considered particularly interesting or a source of knowledge. 
• Useful for Activities like Walking. 
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• Feels Safe or Comfortable: Environments could be designed to be non-
threatening by providing a good line of sight, to feel easy by ensuring that the 
space is easy to find and navigate once there, and to provide warm shelter in 
inclement weather. 
• Natural Things & Places were Created by Nature, Not Humans (negative 
association): see earlier recommendation 
• Feeling Free from Problems: This feeling seemed to be promoted by a sense of 
escapism from the traps of modern life and responsibilities. Low-tech 
environments could be designed, where people could get away from modern 
conveniences and appliances, such as phones, televisions, or shops. 
• Appears Unique & Unusual: Avoiding this perception may increase restoration. 
Elements to avoid might include exotic or rare species of plant, or to avoid 
introducing species of animal which cannot be found naturally in the surrounding 
environment. This perhaps stands as a contrast to the native creatures mentioned 
earlier, which should be encouraged in their stead.  
• Touch – including things which permit people to feel water or the sea, 
vegetation, and materials, like earth, sand, or rocks. 
• Views & Panoramas: A sense of having views, being able to see a long way, of 
having prospect over an area, panoramas, views of the horizon, and scenic 
spaces.  
• Beautiful. 
• Nature is Fragile, Endangered & at Risk: As with the previous suggestion, 
references to the fragility of nature, the status of some species in the environment 
as endangered, or the ‘at risk’ nature of certain areas of the world could be 
avoided to increase restoration.  
• Open & Spacious. 
• Naturalness is Powerful: Respondents wrote of the power and force of nature as 
evidenced by spectacular nature features like waterfalls, “crashing waves”, 
“sheer force”, and a sense that nature is unstoppable, that it cannot be controlled 
by humans. When designing an area therefore, aspects such as water features 
could be gentler and appear less forceful. 
• Coral Reef: As discussed in Chapter 6, it is likely that coral reefs are simply less 
thought of when considering restorative natural places, due to their 
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inaccessibility, compared with when asked to consider natural places in general. 
Avoiding them therefore seems unlikely to make a place more restorative. 
However, further research could answer this question. Photographs of the sea 
alone could, in such a study, be compared with those with a coral reef, and the 
restoration levels of each (measured on a Likert scale) be compared.  
• Marshes & Bogs: Avoiding the incorporation of such features could be avoiding 
in the creation of restorative places. 
• Colourful. 
• Feeling Close to Nature. 
• Natural Places are Unchanged, as they have Always Been: This negative 
association suggests that a place which appears to change with the time and 
seasons, rather than a static, timeless space, which looks unchanged and as it 
used to be, may be more restorative. A restorative space would therefore need to 
appear less of a snapshot of a past time, and more of an ever-evolving space.  
• Other Life & Living Things. 
• Shapes & Patterns: Non-human shapes should be encouraged, using curves, 
irregular, non-uniform, asymmetric shapes, and the lack of straight lines: perhaps 
through the use of irregularly shaped materials of rock or wood. Patterns and 
textures may be produced by introducing elements such as water, on which the 
light can play, or trees, which vary the light hitting the ground. 
• Naturalness is Balanced, Sustainable & Healthy: The designers and curators of a 
place could reduce this perception by avoiding references to sustainability and 
the balanced and healthy state of the environment. It should be noted, however, 
that this conclusion is based on the increased presence of this theme in the 
general compared with the natural condition. This makes its interpretation a little 
more difficult, as it may simply be that this theme emerged more when 
respondents were asked to think of naturalness in general than when they were 
specifically asked to think of restorative natural places. Such conclusions should 
be treated more cautiously therefore, and in reference to the results tables at the 
end of Chapter 5. 
• Humans, Human Places, & Human Things: Old and attractive human elements, 
such as old buildings and historical artefacts, could be incorporated into design. 
Areas could be managed and protected in a sensitive way, such as through the 
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creation of nature reserves. In addition, the environment could be designed to be 
conducive to positive human activity, through play (especially for children), 
somewhere to eat and drink, and space to meet and socialise with others. This 
recommendation follows from respondent comments regarding the positive 
presence of humans, such as “…people from around the world”, “children… 
laughing”, “baking smells”, “native dance”, and “like-minded people”. 
• Able to Think: As with Feeling Good or Happy, this is more likely to be a 
consequence of a restorative environment then something which produces a 
restorative environment. 
• Rock Formations – Caves, Coves, Canyons: Rock formations appear to be more 
associated with high arousal and should be avoided in more restorative 
environments, along with cliffs and escarpments. 
• Naturalness is Old, Ancient, Historical: Like the previous suggestion, a space 
which looks as if it has been created more recently, perhaps more obviously by 
humans than by nature with the passage of time, is likely to appear less ancient, 
historic, and have less of a sense of time passing.       
 Creating Relaxing Places 
Whilst this concept relates to affective quality, it does overlap with perceived 
restoration, with many of the features of these analyses being in the same direction 
as those of the restoration analyses. Repetitions will not be referred to again, but the 
results suggest that to create a place which is perceived to be relaxing, designers 
could include the following aspects of naturalness: 
• Quiet & Peaceful. 
• Naturalness can be Difficult & Hostile for People & Other Creatures: Avoiding 
this perception is likely to lead to a more relaxing space; see earlier 
recommendation. 
• Deserts, Empty & Barren Areas; Avoiding this type of natural environment may 
also increase the relaxing quality; see earlier recommendation. 
• Plants/Vegetation. 
• Naturalness is Balanced, Sustainable & Healthy. 
• Water. 
• Feeling Close to Nature. 
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• Relaxed & Calm. 
• Feeling Free from Problems. 
• Beaches & Dunes. 
• Animals & Insects. 
• Natural Things & Places were Created by Nature, Not Humans: see earlier 
recommendation to understand how to combat this negative association. 
• Smells. 
• Views & Panoramas. 
• Sounds. 
• Countryside & Rural Areas: Promoting a more rural feel than an urban one, 
particularly at the fringes of the city where the two meet, may help to make a 
place more relaxing. 
• Feeling Good or Happy. 
• Natural Materials. 
 Creating Pleasant Places 
• Naturalness can be Difficult & Hostile for People & Other Creatures: This 
perception is likely to make a place less pleasant; see earlier recommendation. 
• Naturalness is Balanced, Sustainable & Healthy: Also associated with a reduced 
rating for Pleasant; see earlier recommendation. 
• Quiet & Peaceful. 
• Plants/Vegetation. 
• Natural Things & Places were Created by Nature, Not Humans: Associated with 
reduced ratings for Pleasant; see earlier recommendation. 
• Deserts, Empty & Barren areas: These may make a place less pleasant, and so 
should be avoided; see earlier recommendation. 
• Beaches & Dunes. 
• Feeling free from problems. 
• Relaxed & calm. 
 Creating Exciting Places 
To create exciting places, the following natural features could be included: 
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• Creates a Sense of Awe. 
• Appears Unique & Unusual: Exotic, rare and unusual elements help to make a 
place appear more unique and unusual. 
• Smells. 
• Naturalness is Old, Ancient, Historical. 
• Rock Formations – Caves, Coves, Canyons. 
• Looks Rugged, Wild & Unmanicured: Such places are also described as being 
raw, real, and non-uniform. A degree of wilderness could be achieved by making 
a place appear less manicured, perhaps by allowing leaves to sit on the ground, 
allowing plants to self-seed in a garden, or planting them in groups as if they 
have arrived and spread themselves. When respondents described a rugged space, 
they often referred to a sense that it was less well-kept and rougher around the 
edges. Respondents described places that were “feral”, “not tidy – chaotic”, “not 
too organised”, and a “bit unkempt”. 
• Valleys: Enhancing the view towards a valley may help to increase positive 
arousal. 
• Other Life & Living Things. 
• Large or Exciting. 
• Feels Fun & Exciting: This is in essence the same as the outcome to which it is 
associated and so no recommendation can be made beyond incorporating the 
above elements.  
 Making Places Less Boring 
To make a place appear less boring, the following elements/perceptions could be 
included (unless where stated otherwise): 
• Creates a Sense of Awe. 
• Smells. 
• Sounds. 
• Reduce the perception that a place Feels Familiar: Encouraging respondents to 
visit different areas of an environment or changing the features such as the 
planting regularly in a place, may help to reduce feelings of familiarity.  
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• Reduce the perception that Naturalness is Simple, Primitive, Primal: These 
places could be made to appear a bit more complex, or more sophisticated in 
appearance. 
• Natural Places are Unchanged, as they have Always Been. 
• Incorporate Rock Formations – Caves, Coves, Canyons. 
• Naturalness is Old, Ancient, Historical. 
• Valleys. 
• Absence of Humans, Human Influence & Human Things. 
• Beautiful. 
• Appears Unique & Unusual. 
• Reduce the feeling that the environment is Relaxed & Calm. 
 Making Places Less Displeasing 
In order to make a place appear less displeasing, the following features/perceptions 
of naturalness should be included (except where stated that they should be avoided): 
• Creates a Sense of Awe. 
• Beautiful. 
• Promote an Absence of Humans, Human Influence & Human Things. 
• Plants/Vegetation. 
• Reduce the perception that a place Feels Familiar. 
• Sounds. 
• Quiet & Peaceful. 
• Water. 
• Touch. 
• Views & Panoramas. 
 Making Places Less Stressful 
The following elements/perceptions could be included/avoided: 
• Reduce the idea that Naturalness can be Difficult & Hostile for People & Other 
Creatures. 
• Water. 
• Plants/Vegetation. 
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• Reduce the idea that Naturalness is Balanced, Sustainable & Healthy. 
• Relaxed & Calm. 
• Feeling Free from Problems. 
• Beaches & Dunes. 
• Reduce the perception or presence of Deserts, Empty & Barren Areas. 
• Quiet & Peaceful. 
• Feeling Close to Nature. 
• Beautiful. 
 Are the Naturalness Themes Additive in Nature? 
Now that these practical recommendations have been made, it is worth discussing 
whether more naturalness elements might make an environment more restorative or 
higher in a certain affective quality (e.g. more pleasant). In other words, whether the 
elements are naturalness are additive in nature. When I asked the respondents to 
describe naturalness, they listed several elements, with the mean number of elements 
mentioned being 13.25 (SE = .21; when considering the revised theme structure 
presented at the end of Chapter 6). This suggests that a natural place is made up of 
several elements of naturalness, rather than just one. If a place has just one or two 
elements, then it is therefore likely to be less natural than a place with five or ten 
elements. Previous research suggests generally that the more natural a place is, the 
more restorative it is (e.g. Taylor, Kuo & Sullivan, 2002; Tennessen & Cimprich, 
1995; Van den Berg, Jorgensen & Wilson, 2014). But some research suggests that 
there are limits to the beneficial effects of naturalness. Jiang et al. (2015) found that 
increasing tree density in relatively barren environments resulted in large 
improvements in preference up until a point, after which the benefits reduced. Barton 
and Petty (2010) examined the effect of time spent in nature, finding that five 
minutes of exposure time reaped the highest benefits to self-esteem and mood, and 
that longer durations were still beneficial, but less so. I would therefore suggest that 
the effects of the naturalness elements (as described in this thesis) are additive up 
until a point, after which the effects on restoration and affective quality might lessen.  
This hypothesis could be tested under controlled laboratory conditions, by presenting 
respondents at random with a range of digitally manipulated images of an 
environment with various additions according to the themes and subthemes, and 
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asking respondents to rate those scenes on restoration and affective quality. An 
image with just one element of naturalness such as a patch of lawn, could be 
compared against an environment with 2 elements of naturalness, such as the same 
patch of lawn with a tree covering the same area of photograph as the lawn; and so 
on. This would not only tell us how the addition of a certain number of elements 
might impact restoration and affective quality ratings, but how important each type 
of element might be. In the meantime, the recommendations presented below form a 
guide as to what elements might be used to increase or preserve restorativeness or 
promote certain affective qualities, but they are presented with the caveat that an 
environment with twenty of these features is unlikely to be twice as beneficial as one 
with ten.  
 Limitations of the Research Conducted in this Thesis 
In the following section, the limitations of the work described in this thesis, both 
methodological and theoretical, will be discussed. Potential criticisms of the 
epistemological approach and utility/applicability of the findings will also be 
addressed. 
 Exploratory Qualitative Analysis 
This was an exploratory study, utilising open-ended questions. Whilst rigorous 
methods of analysis were employed, it is acknowledged that another researcher may 
have interpreted the respondent comments differently, resulting in an altered theme 
structure. But the results from the secondary coding of a subset of these surveys, 
along with the results of the card sort task, lend support both to the way in which the 
data was coded, and in the organization of the themes and their constituent 
subthemes. The card sort task also demonstrates that the themes are readily 
understood by a lay audience, suggesting that it forms a good representation of lay 
perceptions of naturalness.  
 An Inductive Approach to the Analysis 
The aim of this thesis was to develop a conceptualisation of lay perceptions of 
naturalness, and it was decided to do so by asking the respondents what they saw as 
constituting a natural place. The open-ended respondent comments were analysed 
using conceptual content analysis, adopting an inductive approach. This ensured that 
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the respondent comments and the terms they used drove the development of themes 
and the organisation of these into the theme structure presented.  
Another approach which could have been adopted in the place of this inductive one, 
would have been to use current theory to drive the development of themes and their 
naming in a deductive, top-down way. Theories which could have been used in such 
a process, might have included those of biophilia (Wilson, 1984), attention 
restoration (Kaplan & Kaplan, 1989; Kaplan, 1995), or connectedness to nature (e.g. 
Schultz, 2002). A deductive approach would have had the advantage of making the 
themes more easily relatable to existing, well-validated concepts of environmental 
psychology. It would also have served to further validate those concepts and enhance 
our understanding of how those concepts may be related (for example, the 
association between restoration and connectedness to nature). But such an approach 
would have reflected more the views of the researcher and the field of environmental 
psychology than the current perceptions of lay respondents. Indeed, whilst we have 
seen that many of the themes relate well to existing theory, many more have 
emerged which existing theory cannot explain. In addition, the themes relate to a 
number of different theories, meaning that it would have been impossible to interpret 
the themes in relation to just one theory. A deductive approach would also have 
forced the themes to be organised according to existing theory, taking a rather 
artificial approach to their interpretation.  
The inductive approach, on the other hand, permitted the development of a set of 
themes with names generated from respondent comments, which can be readily 
understood by a similar group of lay respondents; as demonstrated by the card sort 
task of Chapter 4. This in turn provides not only a theme structure which better 
reflects respondent perceptions, but one which could, with further work, be used to 
develop a measure of perceived naturalness, to be administered to lay respondents 
(discussed further later). Adopting a deductive, top-down approach to the analysis 
would have restricted the terminology and aspects of naturalness to those already 
identified by previous work. The exploratory approach taken to the research has 
therefore served to create a more original conceptualisation of naturalness, which 
better reflects the perceptions of those who are usually recruited for research on 
restoration, affective quality, and preference. 
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However, it must also be acknowledged that the use of an inductive approach limits 
the generalisability of the findings. In the development of the naturalness themes 
(described in Chapter 3), a convenience sample was used. The use of the inductive 
approach means that the development of the themes was based upon the language 
and perceptions of these respondents. Another sample may therefore have used 
different terminology and had different perceptions. By checking the interpretation 
of these themes in Chapter 4, some of the concerns over whether the themes were 
specific to this sample, and could therefore only be understood by them, were 
allayed. But it would be beneficial for future research to examine the existence of 
these perceptions of naturalness in other samples, particularly ones which are more 
representative of the national demographics for the UK and US.  
 A Snapsot of Time 
The way people perceive naturalness has changed throughout human history. Nash 
(2014), for example, describes how nomadic hunters and gatherers saw wilderness as 
“a meaningless concept. Everything natural was simply habitat… Nothing was 
“wild” because nothing was tamed” (p. Preface). For the settlers of the New World, 
however, “wilderness was very real and very frightening” (p. Preface). Today, 
naturalness is often considered a desirable place, one of refuge from modern ills. The 
Guardian (2018) newspaper, for example, wrote an editorial in which they suggest 
that “the mental and spiritual benefits of time spent in nature go far beyond exercise. 
Most doctors should prescribe it”.  
The perceptions of naturalness are therefore not static, and we can expect them to 
shift according to our individual, societal and environmental needs and conditions. 
When respondents were asked to write about what they saw as constituting a natural 
place, they did so according to the influences on them at that time. It is unreasonable, 
therefore, to expect that the perceptions of naturalness which have been laid out in 
this thesis, will remain static and unchanging. Instead, it must be understood that this 
thesis presents a snapshot of the perceptions of naturalness from a specific period. 
They can be built upon and modified over time as perceptions shift, but they are not 
definitive or infallible. This means that the generalisability of the findings is limited, 
given that the findings potentially exist only for this sample at this point of time. It is 
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for future researchers to use them as a basis for further work, and to monitor how lay 
perceptions shift with the plethora of influences over time. 
 Subjective not Objective Naturalness 
In the in-depth literature review presented in Chapter 2, we discussed the confusion 
in the current body of literature as to what aspects of naturalness some studies were 
examining. The distinction was made between the examination of subjective 
perceptions and a more objective measure of the actual level of naturalness. The 
research conducted in this thesis focussed firmly on the subjective perceptions of 
naturalness and did not look at the more objective ways in which it can be measured, 
beyond examination of those papers which used such a measure in the review. The 
results of the present thesis must therefore be understood and applied within the 
sphere in which it was developed; to subjective perceptions. It cannot be applied to 
objective aspects of naturalness if we are to avoid the confusion of the past which 
was described in the literature review. It would, however, be interesting to examine 
the relationship between lay perceptions of naturalness and more objective measures 
of naturalness in future research. Previous work by Lamb and Purcell (1990) 
suggests that the two concepts are related but distinct, and future research using the 
current conceptualisation of perceived naturalness could serve to replicate this 
finding. If this was found again to be the case, then it suggests that a place does not 
necessarily need to actually be more natural to be more restorative or perceived more 
positively. But rather targeted environmental design, such as those of the practical 
recommendations discussed earlier, could be used to create the illusion of 
naturalness.  
 The Complexity of the Theme Structure 
Some might question the utility and applicability of the large theme structure 
developed over the course of this thesis. It does not deal with a single, easily 
digestible aspect of naturalness, rather it aims to explore the various aspects which 
contribute to the whole of the concept of perceived naturalness. Whilst this may be 
harder to interpret, we would argue that it opens up and brings together multiple 
aspects of naturalness, some of which have been extensively examined in previous 
literature, some of which have not been identified before. Presenting such a detailed 
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and varied conceptualisation of naturalness therefore serves to extend our 
understanding of what naturalness is within the field.  
The value of our work can also be found in the finer detail of the themes and 
subthemes developed from the respondents’ comments. Take for example, the 
subtheme, Absence of Pollution. Mace, Bell, and Loomis (2004) discuss the clear 
views of natural environments which are permitted by clean, unpolluted air, in the 
absence of haze, writing: “for decades, psychologists, economists, and federal land 
management agencies have attempted to quantify the value of specific natural 
resources including clear views of scenic vistas” (pp. 13-14). The idea of clean air, 
free of pollution, was represented by the subtheme, Absence of Pollution in our 
research. This subtheme was mentioned by 35% of the sample, showing that it 
formed an important part of the naturalness concept. It was also the second most 
frequently mentioned subtheme of the theme, Absence of Humans, Human Influence, 
& Human Things, which was in turn positively associated with perceived restoration. 
These findings therefore help to demonstrate and support the psychological value of 
an absence of pollution, as an aspect of naturalness.  
There is value then in further developing the naturalness concept and relating aspects 
such as pollution to restoration and affective quality, as has been done in this thesis. 
It is hoped that the findings will be of use to the many different researchers 
examining both the naturalness concept as a whole, and the individual components 
of naturalness, and serve to bring these disparate aspects together into a more holistic 
view of the perceived naturalness.  
 Suggestions for Future Research 
The exploratory work of this thesis opens up many different avenues for future 
research, by generating new findings and highlighting little examined aspects of 
naturalness and their effects, and by highlighting methodological and theoretical 
limitations which could be addressed through further work. Several suggestions for 
future work were made whilst discussing the various findings of the thesis, 
especially in Chapter 6. But further areas for future work will be discussed in this 
section.  
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 Exploration of Cultural Similarities and Differences 
In chapter 5, we looked at whether it was valid to combine the perceptions of the UK 
and US samples, by looking at whether the responses of the two were significantly 
different. The two samples did not differ greatly; with more similarities than 
differences, and small effect sizes for those differences. But the analyses and their 
conclusions did not go beyond an assessment of whether it was acceptable to 
combine the responses for the purposes of the analyses in Chapter 6.  
It would be interesting to conduct future research for the purposes of examining the 
cultural similarities and differences in perceptions of naturalness. Research could 
look at whether the conceptualisation of lay perceived naturalness developed in this 
thesis could also be understood by those of other cultures; and where any differences 
or agreements may lie. It would be particularly interesting to extend the 
conceptualisation of this thesis to other English-speaking countries, such as Australia 
or Canada, which vary in terms of the objective naturalness present in their 
countries, to see if they too identify with the themes developed. This could be done 
by asking such respondents to list features they perceive to be in natural 
environments and comparing them to the themes developed in this thesis, for 
example. Or they could be presented with the existing list of themes and asked which 
they think are present in natural environments.  
Understanding how various cultures differ in what they perceive to be natural would 
have a bearing in how we as researchers discuss the concept with those respondents. 
But similarly, understanding where those similarities lie would enable researchers to 
develop a measure of naturalness which could be more universally applied to 
samples in various countries.  
 Developing a Measure of Perceived Naturalness 
The themes developed in this thesis could be used as the basis for the creation of a 
measure of perceived naturalness, to gauge the level of naturalness perceived by 
respondents in an environment. Such a measure would be invaluable in future work, 
since it would provide a much more detailed, comprehensive, and accurate way to 
measure naturalness, beyond the simplified measures commonly used in research to 
date. The generation of a multidimensional measure, which could have dimensions 
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based upon the main themes or theme groups, would enable researchers to directly 
examine the contribution of various aspects of naturalness on psychological 
outcomes, such as perceived restoration. This could be used, for example, to examine 
which of the various features of naturalness, such as water, vegetation, or natural 
materials, best promote restoration in various environments like gardens or city 
streets. 
Given the inductive approach taken to the analysis in this research, with the themes 
developed and named in such a way as to closely echo the respondent comments, the 
themes would lend themselves well to the generation of a measure to examine how 
lay respondents perceive naturalness. But some steps would need to be taken to 
transform the concept presented in this thesis into a measure. For example, there is a 
need to understand the contribution of each of the themes to the perception of 
naturalness. Water, for example, may be more important in making a place appear 
natural than smells. The contribution of each of the themes to the concept of 
naturalness would therefore need to be established, and their presence weighted to 
determine the overall amount of perceived naturalness in an environment. The 
measure would also need to take account of the format of environment presented to 
participants. Natural environments which are presented to participants as 
photographs, for example, could not be used to measure the presence of sounds, 
smells, and touch (unless participants were asked to imagine a scenario). Any 
measure developed would also need to be validated. But future research could 
address these issues, resulting in a survey instrument which would be very useful in 
progressing the field. 
 Creating a Definition of Perceived Naturalness  
The in-depth literature review of Chapter 2 highlighted the need for a more concise 
definition of perceived naturalness. This is vital in ensuring that researchers are 
examining a clear concept, and that this concept is clearly communicated to other 
researchers in the field. Only through such transparency can the field build upon and 
validate the research of others, arriving at an agreed upon concept. The concept of 
perceived naturalness presented in this thesis forms a definition of perceived 
naturalness. We would suggest that the next step should be to refine this definition, 
through discussion, development and revision with other researchers.  
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 Conclusions of the Thesis 
This thesis began with a consideration of the critiques offered by researchers such as 
Lamb and Purcell (1990) that “the specification of what is meant by naturalness has 
been somewhat fuzzy” (p.  350). By conducting a systematic review of the literature 
on naturalness in environmental psychology, focussing on the four sources of 
confusion identified in Chapter 1, I successfully addressed Aim 1 of the thesis. I 
found that the claims of terms used interchangeably (e.g. Lamb & Purcell, 1990; 
Taylor & Hochuli, 2017), of a heavy reliance on dichotomous nature-urban variables 
which are unable to capture the complexity of naturalness within real landscapes 
(e.g. Karmanov & Hamel, 2008; Mausner, 1996; Velarde et al., 2007), and of 
inadequate definitions of the concept (e.g. Lamb & Purcell, 1990), were 
systematically examined and established within environmental psychology research. 
Original research was developed to address the questions of authors such as 
Hagerhall et al. (2004), who asked what “is meant by naturalness?” (p. 247), with the 
focus on conceptualising naturalness as an important precursory step to the future 
development of a more accurate definition of perceived naturalness.  
The use of exploratory, qualitative work enabled the gathering of detailed 
information regarding lay perceptions of what makes a place natural, and fulfilled 
Aim 2 of the thesis. The scenario encouraged respondents to imagine they were 
speaking to someone who knew nothing about naturalness and helped to develop a 
more comprehensive view of naturalness, encompassing views from the more 
obvious to the more obscure. The inductive approach to analysis was also invaluable 
in developing a set of themes and subthemes which were grounded in respondent 
perceptions; enabling the re-conceptualisation of perceived naturalness in a way 
unguided by the predefined categories of existing research. Aim 3 of the thesis was 
addressed by using the card sort task to ensure that the conceptualisation could be 
readily understood by lay people, vital in ensuring its utility in future research.  
The themes and subthemes, and their associations to perceived restoration and 
affective quality, extended the concept of naturalness beyond the aspects currently 
discussed within the research, and thereby addressed Aim 4 of the thesis. The 
findings serve to identify several avenues for future research, including work on 
touch, smells, natural events and processes, animals and insects, native flora and 
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fauna, and various ideas regarding naturalness, such as its abundance. It also 
supports the need for more research in emerging areas such as those of sound and 
water. The presence of humans, their things, and their influence in the concept, also 
raises interesting questions about the way in which researchers view the role of 
people in the natural world. It suggests that naturalness cannot be reduced simply to 
the absence of urbanness, and supports the assertion of Mauser (1996) that “it is 
critical that naturalness, as defined by user groups, be integrated within the human-
made world” (pp. 335-6). Practical recommendations were accordingly made for 
incorporating or preserving certain aspects of naturalness, thereby addressing the 
final aim of this thesis, and ensuring its utility to future researchers and practitioners.  
The complexity of the theme structure also demonstrates the fallacy in assuming that 
perceived naturalness can be summarised by one word, or measured by one 
dimension, such as vegetation. The concept of naturalness to lay people is much 
more than this; their perceptions are much more complex, varied and nuanced than 
those currently presented within the research. By capturing the perceptions of a 
range of lay people, this work helps to shed light on the inherent diversity which 
exists when they think about what constitutes a natural environment. This research 
then has gone some way to representing “the complex web of interrelationships 
which forms the definition of nature” (Mausner, 1996; pp. 345-6).  
In summary, this thesis provides a framework by which to better understand the key 
elements which contribute to making a place natural. The themes and theme 
structure could be used as a tool box by researchers and practitioners in the 
specification of the naturalness which they wish to study or develop. Such a tool box 
will enable researchers to better represent a natural environment in their work or to 
identify natural elements in need of further examination. It could also guide 
practitioners in the creation of more natural, more positive, or more restorative 
environments. Given the current propensity in the field of environmental psychology 
to rely on simplified, dichotomous representations of naturalness, such a tool box 
helps to open up research in the area and ensure the relevance of its findings. 
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10. Appendix B: Details and Survey for Study A 
This exploratory study was conducted at the start of the PhD, and was developed to 
examine respondent perceptions of gardens and biodiversity. However, as the 
research progressed, the research question was changed to focus on the perceptions 
of naturalness, as examination of literature in the area had identified a clear need to 
develop understanding in this subject. It was therefore removed from the body of the 
thesis. But we have referenced some findings of this work, and so we present a 
summary of the research methodology, survey, and key findings in this appendix.  
Method and Respondents 
A survey was developed to measure the perceptions of various areas of a commercial 
garden in Surrey, UK. The gardens were of particular use to the present study 
because they consisted of around 30 distinctly different areas of garden, spread over 
240 acres (971,000m2). They ranged in style from woodland, formal rose gardens 
and wild meadowland. This variation in style and content allowed a comparison of 
the garden areas within the visiting population.  
Respondents were asked to mark on a map of the garden where their favourite, least 
favourite, most exciting and most relaxing areas of the gardens were. This 
represented the measurement of, respectively: a) high and low preference; and b) 
high and low arousal on the pleasant dimension of Russell and Lanius’s (1984) 
Circumplex Model of Affect, with the affective appraisals used being “exciting” and 
“relaxing”. They were then asked to describe in a few words why they chose each of 
those areas, and to rate each on Coherence, Legibility, Complexity and Mystery; the 
four dimensions of Kaplan and Kaplan’s (1989) model of environmental preference. 
These four dimensions were measured by asking (respectively) to what extent is the 
area “harmonious”, “easy to understand”, “varied” and “intriguing” (rated on a 
Likert scale from 1-5; 1 = Not at all, 5 = Very much so). Demographic information 
was collected on the gender and age of the respondents, as well as whether they had 
their own garden / allotment / growing space, how many times a year on average 
they visited gardens and how many times in total they had visited the studied garden. 
They were also asked to rate their interconnectedness with nature according to the 
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Inclusion of Nature in Self item developed by Schultz (2001; scale 1-7, with 7 being 
most highly interconnected with nature).  
Five hundred surveys were distributed to visitors to the garden over the course of 
three days in 2011: Wednesday 31st August, Thursday 1st and Saturday 3rd 
September. A mixture of week and weekend days were chosen for distribution to aid 
in the selection of a more varied sample. 246 completed or near-completed surveys 
were returned, resulting in a return rate of 49%. Around two thirds of the sample 
(63%, n = 153) were female, and 37% (n = 93) were male. The mean age was 55 
years, with the youngest respondent being 16 and the oldest 93. Almost all 
respondents (97%) had use of a private garden at home. Thirty four percent of the 
sample had visited the garden more than 20 times prior to filling in the questionnaire, 
46% had visited between two and 20 times, and 18% had never visited before. The 
mean interconnectedness with nature rating across the sample was 4.46 (SD = 1.32), 
representing a sample which overall felt they had a fairly good connection with 
nature. 
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Results 
A thematic analysis was carried out on the reasons that people gave for choosing 
specific areas of the gardens as their favourite (243 respondents, 561 separately 
coded comments), in order to identify features of the gardens that affected 
preference. The analysis was carried out according to the methodology outlined by 
Braun and Clarke (2006). An inductive approach was used in identifying semantic 
themes and an essentialist epistemology was adopted, although there was overlap 
with existing theory, which informed the naming of the themes and the way the 
subthemes were grouped together. Attempts were made to classify each aspect of the 
open-ended responses, but some comments were beyond the scope of this paper, 
such as the experiences in the cafes and car park, which were not coded. There was 
also some overlap in the coding of themes; for example, the comment “open 
woodland surroundings” was coded as both open space and the presence of 
vegetation. The respondents were anonymised and analysed as a group, so names 
and respondent numbers will not be used in relation to quotes. 
Table 10.1 summarises the features of the gardens which were most preferred across 
the sample, divided in to main themes and sub-themes. The themes are ordered 
hierarchically according to the number of comments, with the most-mentioned five 
sub-themes marked with asterisks. The largest theme in relation to favourite places 
was Variation. This theme encompassed new and varying elements, as well as 
change within the garden over time. Sub-themes included: interest/variety across a 
scene, novel and exotic elements, seasonal and temporal changes, mystery and 
exploration, and movement. Interest/variety across a scene constituted the most 
mentioned sub-theme. This included comments such as: “love herbaceous borders 
and the variety” and “lots to look at”. Novel and exotic elements were elements 
described as, for example, “different from UK gardens. Exciting and “interesting 
plants not normally found in UK. Butterflies in Jan/Feb,” These novel elements were 
commonly found in the artificial environment of the glasshouse. Seasonal and 
temporal changes included elements such as daffodils in the spring, with mystery 
emerging from “different paths to explore” and places which were “great for children 
to explore”. Movement was also desired, and created by elements such as “grasses 
swaying in breeze”. 
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The second theme encompassed the presence of vegetation, with the most important 
sub-theme being a species and type-specific interest, with respondents mentioning 
“stunning heather collections” and “I like a lot of the cacti”. Plants in general were 
also desired, with respondents writing comments such as “fascinating array of 
plants” and “beautiful plants”. Food crops formed a distinct category, with a certain 
group of respondents being particularly enthusiastic about viewing the production of 
food. Examples included “I love to see vegetables growing!” and “wonderful to see 
fruit and growing so many varieties”. Flowers also emerged as a separate sub-theme 
affecting preference, with respondents liking, for example, the fact that “there are 
always plants in flower in the alpine house”. Non-vegetative elements such as water 
(both flowing and still), wildlife and biodiversity, naturalistic appearance (of the 
plants and gardens) and fresh air formed a separate theme from that of vegetation, 
with water being particularly liked.  
The third theme to positively affect preference was Aesthetics, relating to the design 
and other elements which contribute to perceived beauty. Variety of colour was 
highly desired, with respondents mentioning “such a wonderful variety of colour” 
and a “good combination of colour”. The strength of colour also seemed to be 
important, for example in “vibrant colours” and “autumn leaf colour and coloured 
stems of Cornus etc. in winter”, which are commonly red. These were grouped 
together into the joint second most important sub-theme, colour. Other sub-themes 
contributing to the overall theme of Aesthetics included: planting 
design/combinations, with elements such as the “layout of shrubs” and “gives impact 
using different heights in drifts”; beauty; extent (scale), encompassing comments 
such as “scope, extent”; style, with a preference for the Japanese style, for example; 
and art or art-like, including comments such as “love the sculptures” and “[this area 
is] sculptural”.  
Perceived Restoration emerged as the next theme to positively affect preference, 
with sub-themes of quiet / solitude, relaxing, being away, and spiritual. Quiet / 
solitude was the most mentioned of these sub-themes, with respondents writing 
comments such as “it is secluded by the foliage and its quietness” and “it’s quiet and 
peaceful”. The sub-theme, being-away, overlapped with the component of the same 
name in the Attention Restoration Theory (Kaplan & Kaplan, 1989) and contained 
comments such as “away from day to day troubles” and “a good place to sit and 
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reflect”. The sub-theme of spiritual only had one respondent, but it was felt it could 
not be grouped with other comments. The respondent wrote, “I feel I'm somewhere 
very serene, very spiritual, closer to god”.  
The preferred garden also acted as an exemplar to the visitor, providing inspiration 
for their own garden and the knowledge to be able to apply it. This was an important 
theme which emerged distinctly from others. Respondents appreciated “lots of ideas 
for planting” and “lots of well labelled perennials, which you can write down and 
obtain for your own garden. Also shows how you should provide support for the 
plants”. The next theme affecting preference was Human Influence, with respondents 
enjoying the designed nature of the garden. Respondents wrote, for example, that the 
gardens are “clearly set out”, they “love the symmetry and the neat lines” and they 
like the materials used “underfoot (grass/gravel/paved)”. Human cues to care formed 
a separate sub-theme, taking its definition from the similar concept identified by 
Nassauer (1995), in which participants wrote, for example, that certain areas were 
“well-kept”.  
Prospect over open space formed the next theme, influenced by the Prospect and 
Refuge Theory (Appleton, 1975), with respondents enjoying, for example, “sitting at 
the top looking down the view”. Sensory properties, including scent and sound, 
formed the next theme to increase preference, followed by Affordances, overlapping 
with Gibson’s (1977) Affordance Theory. According to Gibson, “the affordances of 
the environment are what it offers animals, what it provides or furnishes”. 
Affordances included activities for children, walking, eating and shopping. The 
Personal Meaning of the area formed a separate theme, with one respondent writing 
“[I] saw Prince Charles planting the oak tree on my birthday (so I think of it as 'my' 
tree)”. The final theme, Maturity, reflected the preference for areas which were more 
“established” and “mature”.  
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Table 10.1 Themes and subthemes relating to preferred features of the gardens 
Main themes Sub-themes No. occurrences (%) 
Variation Interest / variety across a scene* 57 (10.2) 
Novel & exotic elements 26 (4.6) 
Seasonal & temporal changes 23 (4.1) 
Mystery & exploration 7 (1.2) 
Movement 2 (0.4) 
Total 115 (20.5) 
Vegetation Species & type-specific interest* 44 (7.8) 
Plants* 38 (6.8) 
Food crops 18 (3.2) 
Flowers 12 (2.1) 
Total 112 (20.0) 
Aesthetics Colour* 44 (7.8) 
Planting design / combinations 26 (4.6) 
Beauty 19 (3.4) 
Extent (scale) 3 (0.5) 
Style (e.g. Japanese) 2 (0.4) 
Art / art-like 2 (0.4) 
Total 96 (17.1) 
Non-vegetative natural 
elements 
Water 25 (4.5) 
Wildlife and biodiversity 20 (3.6) 
Naturalistic appearance 15 (2.7) 
Fresh air 2 (0.4) 
Total 62 (11.1) 
Perceived restoration Quiet / solitude 28 (5.0) 
Relaxing 14 (2.5) 
Being away 2 (0.4) 
Spiritual 1 (0.2) 
Total 45 (8.0) 
Inspiration & learning – garden as an exemplar* 43 (7.7) 
Human influence Designed environment 26 (4.6) 
Cues to care 5 (0.9) 
Total 31 (5.5) 
Prospect  16 (2.9) 
Sensory properties Scent 12 (2.1) 
Sound 1 (0.2) 
Total 13 (2.3) 
Affordances Activities for children 6 (1.1) 
Walking 5 (0.9) 
Eating 3 (0.5) 
Shopping 2 (0.4) 
Total 16 (2.9) 
Personal meaning  5 (0.9) 
Maturity  4 (0.7) 
Other   3 (0.5) 
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Differences between low and high arousal environments 
Analyses were carried out to compare the levels of the four variables from Kaplan 
and Kaplan’s (1989) model of preference for the relaxing and exciting areas, which 
represent positive affects but with (respectively) low and high arousal. Figure 10.1 
displays the mean ratings for each variable for the relaxing and exciting areas, 
showing an inverse pattern between the two. This is confirmed by the Wilcoxon 
Signed-Rank tests (chosen due to non-normality of data), which identify significant 
differences in coherence, z = -4.93, p < .001, r = .25, complexity, z = -7.50, p < .001, 
r = .37, and mystery, z = -8.72, p < .001, r = .44, with coherence being higher in the 
relaxing areas (M = 4.28, SD = .74) compared with the exciting areas (M = 3.85, SD 
= 1.11), and complexity and mystery being higher in the exciting areas (M = 4.57, 
SD = .62; M = 4.53, SD = .59) compared with the relaxing areas (M = 3.99, SD = 
.847; M = 3.68, SD = 1.10). There was no significant difference in legibility between 
the relaxing and exciting areas, with levels being fairly high in both (M = 4.25, SD = 
.77; M = 4.22, SD = .82). 
 
 
Figure 10.1 Levels of Coherence, Legibility, Complexity and Mystery in relaxing and 
exciting areas 
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11. Appendix C: Screenshot of UK Online Survey 
 
 
Figure 11.1 Screenshot of part of the online survey 
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12. Appendix D: Text of UK Online Survey 
 
Welcome! And thanks for helping with our research! 
We would like to find out what you think makes a place natural. This will help us to 
determine the features that make a place appear natural and understand how natural places 
affect us – our feelings and our view of things around us. 
We would be very grateful if you could help us by filling out this survey, which is spread 
over 3 pages and should take around 15 minutes to complete. Don't spend too much time on 
each question, just give whatever answer first comes to mind. 
This study is part of Emma White’s doctoral degree and has ethical approval from the 
University of Surrey. But there are a few things you should know before you start: 
 
Benefits of Helping us in this Study 
Your answers will contribute to our knowledge of natural places and the affects they have on 
us, so you can have the satisfaction of knowing that you have made a difference! At the end 
of the survey you will also be given the opportunity to enter our competition to win £75 of 
Amazon.co.uk vouchers. The winner will be announced on 15th September and the gift 
certificate emailed to them. 
 
Risks of Helping us and Your Right to Leave the Study 
We do not anticipate any risks or discomfort associated with completing this survey. But if 
you feel unhappy or uncomfortable with a question, then you can skip that question or 
withdraw from the study altogether by closing your browser down. This will not negatively 
impact you in any way. 
 
Confidentiality 
All of the information you give in the survey will be anonymised so that those reading 
reports from the research will not know who has contributed to it. Data will also be stored in 
accordance with the Data Protection Act (1998).  
 
Please tick the box to indicate whether you freely agree to participate in the survey and to 
have your answers/data stored for research purposes. 
I agree to participate and have my answers/data stored for research purposes 
I do not wish to participate or have my answers stored 
For ethical reasons, we are only allowed to gather the opinions of adults over the age of 16. 
Please confirm whether you are 16 years or older.  
I am 16 years or older 
I am younger than 16 years old 
NEXT     At this point, respondents were directed to one of four versions of the survey  
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Version 1 – Global, Neutral Natural condition 
Natural Places 
For this first task, you will need to use a little imagination, but try your best to picture the 
following... 
Imagine that a friendly alien has come to visit Earth, somewhere it has never been to before, 
and it comes to you to find out about this unique place. It has heard that there is a lot of 
naturalness on Earth, but it doesn’t know what this is, so it has asked you to show it some 
examples of natural places. Using the alien’s technology, you can transport yourselves 
anywhere in the world in less than a second, so you can take it wherever you want!  
1. Where would you take the alien? Think of 3 natural places and use the boxes below to 
say what kind of places they each are. 
Place 1 =  
Place 2 = 
Place 3 = 
 
2. Thinking about your three examples, can you list some features of those places which 
you think make them natural?  
Write down as many things as you can think of.  
1  
2   
3  
4   
5  
6   
7  
8   
9  
10 
11 
12 
 
3. Now, going beyond the individual features that you listed and thinking about the overall 
feel of these natural places, can you describe what you think it is about these places that 
makes them seem natural to you? (a large box was provided) 
 
 
 NEXT  
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Version 2 – Global, Negative-Positive Natural condition 
Natural Places 
For this first task, you will need to use a little imagination, but try your best to picture the 
following... 
Imagine that a friendly alien has come to visit Earth, somewhere it has never been to before, 
and it comes to you to find out about this unique place. It has heard that there is a lot of 
naturalness on Earth, but it doesn’t know what this is, so it has asked you to show it some 
examples of natural places. Using the alien’s technology, you can transport yourselves 
anywhere in the world in less than a second, so you can take it wherever you want!  
4. Where would you take the alien? Think of 3 natural places and use the boxes below to 
say what kind of places they each are. 
Place 1 =  
Place 2 = 
Place 3 = 
 
5. Thinking about your three examples, can you list some features of those places, good or 
bad, which you think make them natural?  
Write down as many things as you can think of.  
1  
2   
3  
4   
5  
6   
7  
8   
9  
10 
11 
12 
 
6. Now, going beyond the individual features that you listed and thinking about the overall 
feel of these natural places, can you describe what you think it is about these places that 
makes them seem natural to you? (a large box was provided) 
 
 
 NEXT  
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Version 3 – Global, Restorative Natural condition 
Natural Places 
For this first task, you will need to use a little imagination, but try your best to picture the 
following... 
Imagine that a friendly alien has come to visit Earth, somewhere it has never been to before, 
and it comes to you to find out about this unique place. It has heard that on Earth people feel 
more relaxed and happy when they have naturalness around them, but it doesn’t know 
what this is. So it has asked you to show it some examples of natural places that make 
people happy and relaxed. Using the alien’s technology, you can transport yourselves 
anywhere in the world in less than a second, so you can take it wherever you want!  
7.  Where would you take the alien? Think of 3 natural places that would make people 
happy and relaxed, and use the boxes below to say what kind of places they each are. 
Place 1 =  
Place 2 = 
Place 3 = 
 
8. Thinking about your three examples, can you list some features of those places which 
you think make them natural?  
Write down as many things as you can think of.  
1  
2   
3  
4   
5  
6   
7  
8   
9  
10 
11 
12 
9. Now, going beyond the individual features that you listed and thinking about the overall 
feel of these natural places, can you describe what you think it is about these places that 
makes them seem natural to you? (a large box was provided) 
 
 
 NEXT  
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Version 4 – Local, Restorative Natural condition 
Natural Places 
For this first task, you will need to use a little imagination, but try your best to picture the 
following... 
Imagine that a friendly alien has come to visit Earth, somewhere it has never been to before, 
and it comes to you to find out about this unique place. It has heard that on Earth people feel 
more relaxed and happy when they have naturalness around them, but it doesn’t know 
what this is. So it has asked you to show it some examples of natural places that make 
people happy and relaxed. The alien would like to see some natural places that are familiar 
to you, so you decide to take it somewhere near to where you live.  
10. Where would you take the alien? Think of 3 natural places nearby that would make 
people happy and relaxed, and use the boxes below to say what kind of places they each 
are. 
Place 1 =  
Place 2 = 
Place 3 = 
 
11. Thinking about your three examples, can you list some features of those places which 
you think make them natural?  
Write down as many things as you can think of.  
1  
2   
3  
4   
5  
6   
7  
8   
9  
10 
11 
12 
12. Now, going beyond the individual features that you listed and thinking about the overall 
feel of these natural places, can you describe what you think it is about these places that 
makes them seem natural to you? 
 
 
NEXT At this point, all respondents converge again for the following questions  
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Your Definition of a 'Natural Place' 
 
Having thought about natural places in the previous section, the alien asks whether you 
could provide it with a definition of a 'natural place' in one sentence? 
 
Don’t worry about getting it right or wrong and it doesn’t have to be word perfect. The 
alien just wants a more concise idea of what you think natural places might be, so it can go 
home and tell it's friends about them. 
 
I think a natural place is…. 
 
 
 
 
1. Thinking about natural places that fall within your definition, how much do you agree 
that they are:  
(Select the box that best fits along the scale from Strongly Disagree to Strongly Agree) 
 
 Strongly 
Disagree Disagree 
Neither Agree Nor 
Disagree Agree 
Strongly 
Agree 
Relaxing      
Exciting      
Boring      
Displeasing      
Pleasant      
Stressful      
 
2. If you were having a bad day or felt unhappy, how likely is it that visiting a natural place 
like you described would make you feel better? 
Slide the marker along the scale to from "not at all likely" on the left, to "extremely 
likely" on the right. 
 
Not at all likely            Extremely likely 
 
 NEXT  
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1) Information About You 
We would like to ask a few questions about you now. This is to make sure that we are 
getting the views of a wide range of different people. Please remember that your answers 
will be anonymous. 
 
1. What is your sex?  
  Male 
  Female 
 
2. What is your age?  
years 
 
3. What is the highest level of education you have completed?  
  No formal qualification 
  GCSE/O-Level or equivalent 
  A-Level or equivalent 
  Higher National Diploma or equivalent 
  Degree or equivalent 
  Post-graduate degree or equivalent 
  Other 
 
4. Are you currently living in the UK?  
  Yes 
  No 
 
5. If yes, what is your postcode? 
 
 
6. Please mark the picture below which best describes your relationship with the natural 
environment.  How interconnected are you with nature? 
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7. How did you hear about this survey?  
  Through a friend / family member 
  On CallForParticipants.com 
  Through the RHS 
  Through Facebook / Twitter 
  Through a discussion forum 
  Through a printed advert 
  Other (please specify) ………….. 
 
 NEXT 
 
Competition 
If you would like to enter our competition to win a £75 Amazon.com voucher, then please 
write your email address in the space below. Your confidentiality will not be affected.  
(For paper questionnaires only: If you do not have access to the internet, then it may be 
possible to arrange a voucher for another retailer. Please write down your phone number 
instead of an email address if this is the case). 
Email address:  
 SUBMIT 
 
Thank you! 
Thank you for taking the time to help us with this study.  
 
Your answers to the survey will help us to better understand what people find natural 
within the environment and how this affects well-being. This will enable the environmental 
psychology team at the University of Surrey to develop ways to create natural, healthy 
spaces for people to live and work in.  
 
If you would like to contact us about this study, then please feel free to email Emma White 
at e.v.white@surrey.ac.uk or Birgitta Gatersleben at b.gatersleben@surrey.ac.uk. 
 
  
 
Perceptions of Naturalness 
 
Emma Victoria White Page 395 of 440 University of Surrey 
13. Appendix E: Ethics Permission for Surveys 
 
 
 Emma Victoria White Page 396 of 440 University of Surrey 
14. Appendix F: Examining the Effects of Local vs Global Natural Environment 
 
 
Table 14.1 Chi-square tests of association between themes and imagined natural environment (local or global) 
Theme Group Themes Global Observed Presence (%) 
Local Observed 
Presence (%) 
Global & Local 
Expected Presence (%) χ
2 p φc 
Features of 
Naturalness 
Sounds 22.3 30.0 24.2 5.24 .022 .08 
Smells 10.9 19.2 13.0 9.82 .002 .11 
Touch 6.0 7.0 6.3 0.29 .588  
Natural Events & Processes 46.9 39.4 45.0 3.61 .058  
Absence of Humans, Human Influence & Human Things 89.4 87.3 88.9 0.71 .401  
Humans, Human Places & Things 21.6 31.5 24.1 8.39 .004 .10 
Animals & Insects 44.7 58.7 48.2 12.47 <.001 .12 
Plants / Vegetation 68.7 83.1 72.3 16.47 <.001 .14 
Other Life & Living Things 36.8 50.2 40.2 11.95 .001 .12 
Water 49.3 70.4 54.6 28.72 <.001 .18 
Natural Materials 24.5 29.1 25.7 1.79 .182  
Appearance of Naturalness 64.1 60.6 63.2 0.88 .349  
Ideas About Naturalness 78.2 62.0 74.1 21.88 <.001 .16 
Types of Natural Environment 34.9 38.0 35.7 0.67 .412  
Uses of Naturalness 17.5 25.8 19.6 6.94 .008 .09 
How Naturalness Feels & Makes You Feel 64.6 73.2 66.8 5.35 .021 .08 
Note.  χ2 denotes chi-square statistic. φc denotes Cramer’s V statistic. Significance values are 2-tailed. Highlighted cells indicate significance at p < .05 level
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15. Appendix G: Examining the Effects of Priming Type; Neutral or Negative-Positive  
 
Table 15.1 Chi-square tests of association between themes and type of priming (neutral or negative-positive) 
Theme Group Themes Neutral Observed Presence (%) 
Negative-positive 
Observed Presence (%) 
Expected Presence 
(%) χ
2 p φc 
Features of 
Naturalness 
Sounds 13.9 15.8 14.9 .280 .597  
Smells 6.5 9.6 8.0 1.33 .248  
Touch 4.5 2.9 3.7 0.75 .386  
Natural Events & Processes 44.3 49.3 46.8 1.03 .310  
Absence of Humans, Human Influence & Human Things 91.0 84.7 87.8 3.87 .049 .10 
Humans, Human Places & Things 20.4 21.5 21.0 0.08 .778  
Animals & Insects 41.8 42.1 42.0 0.00 .949  
Plants / Vegetation 60.7 64.1 62.4 0.51 .475  
Other Life & Living Things 33.3 39.2 36.3 1.54 .214  
Water 43.8 43.1 43.4 0.02 .883  
Natural Materials 25.4 22.0 23.7 0.64 .423  
Appearance of Naturalness 60.7 67.5 64.1 2.04 .153  
Ideas About Naturalness 75.6 82.8 79.3 3.19 .074  
Types of Natural Environment 37.8 35.4 36.6 0.26 .613  
Uses of Naturalness 13.9 20.1 17.1 2.75 .097  
How Naturalness Feels & Makes You Feel 54.7 62.7 58.8 2.68 .102  
Note.  χ2 denotes chi-square statistic. φc denotes Cramer’s V statistic. Significance values are 2-tailed. Highlighted cells indicate significance at p < .05 level  
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16. Appendix H: Examining the Effects of Survey Format 
 
Table 16.1 Chi-square tests of association between themes and UK survey format 
Theme Group Themes Online Observed Presence (%) 
Paper Observed 
Presence (%) 
Online & Paper 
Expected Presence (%) χ
2 p φc 
Features of 
Naturalness 
Sounds 27.9 22.0 26.2 2.37 .124  
Smells 16.9 11.3 15.3 3.21 .073  
Touch 7.8 4.8 6.9 1.79 .181  
Natural Events & Processes 49.8 43.0 47.8 2.44 .118  
Absence of Humans, Human Influence & Human Things 92.2 91.4 92.0 0.12 .731  
Humans, Human Places & Things 26.0 26.3 26.1 0.01 .923  
Animals & Insects 53.0 38.2 48.8 11.72 .001 .13 
Plants / Vegetation 78.6 61.3 73.6 20.39 <.001 .18 
Other Life & Living Things 42.9 32.8 40.0 5.60 .018 .09 
Water 54.3 48.9 52.8 1.55 .213  
Natural Materials 27.7 23.1 26.4 1.44 .231  
Appearance of Naturalness 64.3 67.2 65.1 0.50 .481  
Ideas About Naturalness 73.6 71.0 72.8 0.46 .497  
Types of Natural Environment 36.4 31.2 34.9 1.57 .211  
Uses of Naturalness 19.0 18.3 18.8 0.05 .821  
How Naturalness Feels & Makes You Feel 67.3 68.3 67.6 0.06 .813  
Note.  χ2 denotes chi-square statistic. φc denotes Cramer’s V statistic. Significance values are 2-tailed. Highlighted cells indicate significance at p < .05 level.
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17. Appendix I: Screenshot of MAXQDA Analysis 
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18. Appendix J: Screenshot of MAXQDA Coded Segments 
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19. Appendix K: Python Data Extraction from MAXQDA 
to IBM SPSS Statistics 
This section details the method used to extract data from MAXQDA (versions 10-
12) to IBM SPSS Statistics (Versions 19-25) using the programming language, 
Python, and the software, Sublime Text 3. 
Firstly, Python coding was used to extract each of the codes, for each theme and 
subtheme, from MAXQDA: 
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The data for each coded segment was then exported to Microsoft Excel (versions 
14.0-16.0), in a separate file for each theme/subtheme: 
 
 
 
 
 
 
 
 
 
 
 
 
In the Excel files, columns were created to record details of the document from 
which each extracted code came (e.g. UK Paper Survey), the subtheme that code 
represented (e.g. Lack of Human Influence), and a new participant number to identify 
the participant (note that this was different to the code assigned earlier by the 
researcher, but the two were reunited later). 
 
 
 
 
There were 156 of these Excel files, one for each theme/subtheme. 
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To extract and sort the data from the 156 Excel files, a Python code was developed. 
The basic structure of the Python code (an automated procedure used to extract the 
data) was as follows: 
 
 
 
 
The Python code repeated this process for each Excel spreadsheet. The result was a 
series of files (one per survey condition and sample source, resulting in 12 files) with 
the codes and the number of times a respondent mentioned those codes: 
 
 
These were then converted into Excel format and transposed. Some respondents 
mentioned a theme or subtheme more than once, but for the purpose of analyses, we 
only needed to know whether or not a respondent mentioned a theme. Therefore, a 0 
or 1 was assigned as appropriate for each respondent, with the number 1 representing 
Open Excel spreadsheet
Determine number of rows in file
Extract Code
Make lists of participants, sorted by survey
Count the number of times a participant is recorded in list
Export list to a CSV file (one per survey)
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the mention of a theme/subtheme by a respondent, and the number 0 representing a 
lack of any such assignment.  
 
 
 
 
The Python code itself was as follows: 
 
# MaxQDA Sorting Code 
 
import openpyxl 
from openpyxl import load_workbook 
import pprint  
import os 
import re 
import csv 
import glob 
 
print('Opening workbook...') 
folder = 'C:\\Users\solarfoam\Desktop\MaxQDA Sorted' 
os.chdir(folder) 
 
file_start='MAXQDA 12 Reader Coded segments (' 
file_end=').xlsx' 
 
start_file=1 
max_file=57 
 
UKPaperV1 = [] 
UKPaperV2 = [] 
UKPaperV3 = [] 
UKPaperV4 = [] 
UKOnlineV1 = [] 
UKOnlineV2 = [] 
UKOnlineV3 = [] 
UKOnlineV4 = [] 
USOnlineV1 = [] 
USOnlineV2 = [] 
USOnlineV3 = [] 
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USOnlineV4 = [] 
 
file=start_file 
while file < max_file+1: 
 file_number=str(file) 
 
 wb1 = load_workbook(file_start+file_number+file_end) 
 ws1 = wb1.get_sheet_by_name('MAXQDA 12 Reader Coded segments') 
 sheet_max = ws1.max_row 
 
# write cell data into results file, each tab  
 
 x=2 
 while x < sheet_max+1: 
  
  cell_number = "g"+str(x) 
  participant=re.split('(\d+)',ws1[cell_number].value) 
  part=participant[3] 
 
  cell_tab ="d"+str(x) 
  tab=ws1[cell_tab].value 
   
  if tab == "UK Paper Data  - Version 1 - Complete Surveys Only - 
v2": 
   UKPaperV1.append(part) 
      
  if tab == "UK Paper Data for Analysis - Version 2 Surveys Only - 
Unedited ": 
   UKPaperV2.append(part) 
 
  if tab == "UK Paper Data for Analysis - Version 3 Surveys Only - 
Unedited ": 
   UKPaperV3.append(part) 
 
  if tab == "UK Paper Data for Analysis - Version 4 Surveys Only - 
Unedited ": 
   UKPaperV4.append(part) 
 
  if tab == "UK Online Data for Analysis - Version 1 Neutral": 
   UKOnlineV1.append(part) 
 
  if tab == "UK Online Data for Analysis - Version 2 Negative": 
   UKOnlineV2.append(part) 
 
  if tab == "UK Online Data for Analysis - Version 3": 
   UKOnlineV3.append(part) 
 
  if tab == "UK Online Data for Analysis - Version 4": 
   UKOnlineV4.append(part) 
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  if tab == "US Data File - Version 1": 
   USOnlineV1.append(part) 
 
  if tab == "US Data File - Version 2": 
   USOnlineV2.append(part) 
 
  if tab == "US Data File - Version 3": 
   USOnlineV3.append(part) 
 
  if tab == "US Data File - Version 4": 
   USOnlineV4.append(part) 
 
  x=x+1 
 
 # UKPaperV1 
 UKPaperV1list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKPaperV1.count(str(p)) 
  UKPaperV1list.append(nump) 
  
 outputFile=open('UKPaperV1.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKPaperV1list) 
 outputFile.close() 
 
 UKPaperV1=[] 
 UKPaperV1list=[] 
 
 # UKPaperV2 
 UKPaperV2list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKPaperV2.count(str(p)) 
  UKPaperV2list.append(nump) 
 
 outputFile=open('UKPaperV2.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKPaperV2list) 
 outputFile.close() 
 
 UKPaperV2=[] 
 UKPaperV2list=[] 
 
 # UKPaperV3 
 UKPaperV3list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKPaperV3.count(str(p)) 
  UKPaperV3list.append(nump) 
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 outputFile=open('UKPaperV3.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKPaperV3list) 
 outputFile.close() 
 
 UKPaperV3=[] 
 UKPaperV3list=[] 
 
 # UKPaperV4 
 UKPaperV4list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKPaperV4.count(str(p)) 
  UKPaperV4list.append(nump) 
 
 outputFile=open('UKPaperV4.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKPaperV4list) 
 outputFile.close() 
 
 UKPaperV4=[] 
 UKPaperV4list=[] 
 
 # UKOnlineV1 
 UKOnlineV1list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKOnlineV1.count(str(p)) 
  UKOnlineV1list.append(nump) 
 
 outputFile=open('UKOnlineV1.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKOnlineV1list) 
 outputFile.close() 
 
 UKOnlineV1=[] 
 UKOnlineV1list=[] 
 
 # UKOnlineV2 
 UKOnlineV2list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKOnlineV2.count(str(p)) 
  UKOnlineV2list.append(nump) 
 
 outputFile=open('UKOnlineV2.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKOnlineV2list) 
 outputFile.close() 
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 UKOnlineV2=[] 
 UKOnlineV2list=[] 
 
 # UKOnlineV3 
 UKOnlineV3list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKOnlineV3.count(str(p)) 
  UKOnlineV3list.append(nump) 
 
 outputFile=open('UKOnlineV3.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKOnlineV3list) 
 outputFile.close() 
 
 UKOnlineV3=[] 
 UKOnlineV3list=[] 
 
 # UKOnlineV4 
 UKOnlineV4list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = UKOnlineV4.count(str(p)) 
  UKOnlineV4list.append(nump) 
 
 outputFile=open('UKOnlineV4.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(UKOnlineV4list) 
 outputFile.close() 
 
 UKOnlineV4=[] 
 UKOnlineV4list=[] 
 
 # USOnlineV1 
 USOnlineV1list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = USOnlineV1.count(str(p)) 
  USOnlineV1list.append(nump) 
 
 outputFile=open('USOnlineV1.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(USOnlineV1list) 
 outputFile.close() 
 
 USOnlineV1=[] 
 USOnlineV1list=[] 
 
 # USOnlineV2 
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 USOnlineV2list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = USOnlineV2.count(str(p)) 
  USOnlineV2list.append(nump) 
 
 outputFile=open('USOnlineV2.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(USOnlineV2list) 
 outputFile.close() 
 
 USOnlineV2=[] 
 USOnlineV2list=[] 
 
 # USOnlineV3 
 USOnlineV3list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = USOnlineV3.count(str(p)) 
  USOnlineV3list.append(nump) 
 
 outputFile=open('USOnlineV3.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(USOnlineV3list) 
 outputFile.close() 
 
 USOnlineV3=[] 
 USOnlineV3list=[] 
 
 # USOnlineV4 
 USOnlineV4list =[ws1["e2"].value] 
 
 for p in range (1,150): 
  nump = USOnlineV4.count(str(p)) 
  USOnlineV4list.append(nump) 
 
 outputFile=open('USOnlineV4.csv','a',newline='') 
 outputWriter = csv.writer(outputFile) 
 outputWriter.writerow(USOnlineV4list) 
 outputFile.close() 
 
 USOnlineV4=[] 
 USOnlineV4list=[] 
 
 file=file+1 
 
 
input("i'm done") 
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The code appeared as follows in the software, Sublime Text 3 (a screenshot of one 
page): 
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20. Appendix L: Coding Scheme 
Table 20.1 The coding scheme used by the primary and second coder 
No. Theme 
Group 
Themes Subthemes Notes / Description 
1 Can’t be 
Coded 
Any items which can't be coded & don't fall into 
categories below 
A place for all those codes that either cannot be understood enough to be coded with 
confidence in a certain theme (i.e. there are multiple meanings and it is unclear which 
best represents it) or where the coding cannot be grouped with another coding. 
Also, where there are fewer than 5 codes in a subtheme and a more suitable code cannot 
be found for them (they exist on their own and can't be moved to another them), then 
they will be placed in here. 
2 Landscape / Terrain / Topography / Landforms / 
land 
Land, Scenery 
This does not provide enough detail to form a theme of use in identifying what 
constitutes a natural environment, so it has been placed as a category of "can't be coded" 
3 Nature / 
Natural 
Elements 
  'Nature' and 'Natural Elements' are synonyms of Natural, so these terms themselves have 
been placed here because they do not aid in the creation of a definition of the concept 
4 Sensory 
Elements 
Stimulation 
of Senses 
  Including: Experiencing and filling the senses 
5 Sights - looking, seeing, observing Including the sights, watching things 
6 Sounds General sounds Including: Listening to nature 
7 Sound of rustling leaves & trees   
8 Sound of water & the sea   
9 Sound of Weather - Wind & 
Rain 
  
10 Sound of Life    
11 Sound of birds & birdsong   
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12 Sound of animals   
13 Sound of Insects (incl. bees)   
14 Smells 
(including 
taste, which 
is also 
olfactory) 
General smells   
15 Smell of vegetation Including: Smells of forest / woodland, Leaves, Plants, Trees, Growth 
16 Smell of moisture & rain   
17 Smell of earth / soil   
18 Smell of sea / Ocean / Salty Air   
19 Smell of Flowers   
20 Touch General touch & feel Touching & feeling, including going barefoot 
21 Feel of water & sea   
22 Feel of vegetation    
23 Feel of Materials e.g. earth, 
sand, rocks, dirt 
Including: Walking on natural materials / surfaces 
24 Visual 
Natural 
Features 
Natural 
Events & 
Processes 
Processes of Living things - 
Food chains, succession, 
ecosystem 
Including: Interactions between living things & dependency on each other, Preditors and 
prey, Lifecycles, Families of creatures - evolution, Death, Adaptability and adaptations 
of creatures to live in a particular area (not necessarily native, but adapting to 
conditions), Life using the environment or elements of the environment for their 
processes / to continue living 
25 Natural Phenomena e.g. sunrise, 
northern lights 
  
26 Weather - seeing & being 
exposed to it 
Seeing or being exposed to the weather/ temperatures / climatic conditions and The 
Elements 
Includes: light and sunlight, The Weather 
No matter how mild or extreme that weather or climate is: includes all 
Includes a sensory element - feeling the sun's warmth, feeling the wind etc. 
Including: Hail, Stormy sky, Mist, Steamy, Arid, Dry, Variety of climates, Change & 
contrasts of weather, Shade, Not too hot or dry, Changes in temperature, Clouds, Cold, 
Cool / crisp, Humidity, Ice, Rain / dew / wet, Snow, Warmth / heat / hot, Wind, Breeze / 
Gentle Breeze, High altitudes, Observing the weather conditions from a safe, sheltered 
 Emma Victoria White Page 413 of 440 University of Surrey 
place, Air (distinct from 'fresh air', which has been placed in a lack of pollution), Unique 
weather conditions 
27 Seasons, seasonal events and 
features 
  
28 Physical Processes e.g. erosion, 
sculpting of landscape 
Current rather than past events... distinct from those which formed the earth (in 
'Origins') 
Including: 
Geological Activity, Erosion, Faults, Shaped by elements, Fire 
29 Absence of 
Humans, 
their Things 
& Their 
Influence 
Absence of Businesses / Shops / 
Commercialisation / Money 
  
30 Absence or drowning of Human 
Sounds / noise (e.g. traffic) 
Including: No dogs barking, Disguised or drowned out by natural sounds, No noise 
pollution 
31 Absence of People (presence & 
residence) 
Including: Absence of tourists, Privacy / Private, Not too many people / Not 
overcrowded / Low presence rather than absence, No nasty people, People are not centre 
stage here 
32 Absence of Domesticated 
Animals 
  
33 Absence of Transport & 
Infrastructure - cars, roads, 
pavement 
Including: Cars / Vehicles / Traffic / Bicycles / Planes / Transport, Absence or low 
presence of roads, Absence of paths, paving, pavements 
34 Absence of Human Objects / 
features / products / Man Made 
Thing 
Including: Man-made landscape / scenery / environment, Artificial & modern things, 
Man-made visual pollution 
35 Low or No Development 
/buildings/ houses/ Low 
Urbanisation/cities 
Note that very few participants use the term urban!  
Including: Not Built Up, Away from cities / civilisation, Human structures, Man-made 
world, Infrastructure in general, Facilities 
Also when contrasted against these things e.g. away from structures 
36 Absence of Industry / Machinery 
/ Resource Exploitation, 
Agriculture 
Including: Unexploited, Resources not extracted, uncultivated, absence of agriculture 
37 Absence of Human Materials / 
surfaces e.g. plastic & concrete 
Including: An absence of Concrete / Cement / Plastic, Paths made from Natural rather 
than man-made materials (the contrast is what is coded), Not artificial, Absence of man-
made textures, Absence of human / artificial colours 
38 Absence of Pesticides / Human 
Chemicals 
Including: Organic as in '(of food or farming methods) produced or involving 
production without the use of chemical fertilizers, pesticides, or other artificial 
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chemicals' 
Includes: GM (genetically modified) 
39 Absence Technology / 
Entertainment / Electronics / 
Electricity 
Perhaps relates to being away 
Including: phone and phone signal, Electricity & power lines, Being off grid, No access 
to news 
40 Lack Human 
Influence/Interference/Control / 
management/ activity 
Including: Lack of Human Intervention or Change, Unaltered, Untamed, Lack of human 
activity, Undisturbed, Unplanned / not designed, Unaffected by humans, Lack of 
negative human effects, Or (if not considered possible to have a lack of), then just low 
influence and change, Not used or adapted by humans 
41 Pure / Untouched / Pristine / 
Unspoilt / Not Destroyed 
A more symbolic / spiritual idea of a pure, clean environment, beyond simply being 
unaltered or changed 
Including: Not destroyed, not abused by humans, not damaged 
42 Free from rules & constraints 
like fences & private land 
Including free from fee / need for money / profits and financial gain over access 
43 Unpolluted / Clean / Fresh / No 
Litter 
Generally clean and unpolluted, and unpolluted earth 
Including visual pollution? 
44 Fresh / Crisp / Clean / 
Unpolluted Air / Absence 
human smells 
Including: Ozone with definition 'fresh invigorating air, especially that blowing on to the 
shore from the sea' (British informal definition) 
Note: includes a sensory element - Associated with feeling, smelling or breathing in, but 
coded here 
45 Clean / Clear / Unpolluted / 
Pristine / Fresh Water 
  
46 Absence of Light Pollution - 
Seeing the sky, stars & darkness 
  
47 Nature in Control, left alone to 
do as want, self-sustaining  
Including: Larger / More Important than humans, Self-sustaining, "As nature intended" - 
humans don't have any input and they are not needed, it would exist without them 
Nature in Control/Focus/Maintain selves /Not Dependent on Human 
Creatures Free / Unharassed / safe / Doing as want / live without fear 
Allowed to do as want, Resistant to / not affected by intervention, Nature taking over / 
reclaiming, Humans are not dominant, nature is dominant, Unaffected & unhindered by 
humans, Creatures are happy / happy to be here 
48 Humans, 
objects, 
processes, 
General - Humans, objects, 
processes, places & 
interventions are natural 
Including: Friendly people, People in their natural environment, Presence of children, 
Sound of people, Humans interacting with nature, Cities, Humans interacting with each 
other, Human processes, Can be natural even if in a human area & had much 
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places & 
interventions 
are natural 
intervention, Socialising & being with other people, Accepting that things have human 
influence and these things are still natural to some degree, Man-made places 
49 Old / historical / attractive 
human elements 
  
50 Human Destruction & Pollution Human destruction and control is natural 
51 Managed & Protected by 
humans - incl. reservations, 
Sympathetic human influence 
Including: Well planned, Positive human influence, Little intervention 
52 Animals and 
Insects 
Animals / Mammals / Creatures Including small animals / mammals like mice, reptiles, domestic animals & Animal life 
53 Birds Including water birds like ducks and penguins 
54 Insects / Bugs / Creepy Crawlies Including: Bees, Dragonflies, Spiders, Butterflies, Worms (technically an animal, but 
often viewed as a creepy crawly) 
55 Fauna - Native / indigenous / 
Wild / In Appropriate Habitats 
Including: 
Absence of Domestic Animals, Unique / Rare / Specialised / Unusual / Adapted 
Animals 
NOTE: wild animals are coded as both wild and animals 
56 Aquatic Creatures Fish, aquatic animals and mammals and reptiles - sea and freshwater 
57 Vegetation / 
Plants / 
Plantlife / 
Leaves & 
Foliage/Seed 
General vegetation, plants, 
plantlife, leaves & foliage / seed 
Including: 
Fallen Leaves, Roots 
58 Greenery / Green / Green Space, 
Lush, Verdant, healthy 
Coded distinctly from vegetation due to emphasis on green, verdant appearance. 
Includes 'fertile' 
59 Flora - Native and Indigenous / 
Wild / Appropriate 
Also includes unique, specialised and adapted flora - they are adapted to their 
environment because they are native there 
Including: Bluebells, ferns, bracken, gorse 
Including: weeds, Naturalised, wildflowers (which are also coded as flowers... they have 
aspects of both wild and flower, so are in both), Wild in origin (distinct from appearance 
alone, which is coded as unmanicured) 
60 Grass Including: Wild and long grass, Lawn 
61 Trees / Woodland / Forest / 
Jungle/ Rainforest / Wood 
Including seeds and wooden pieces (e.g. driftwood, fallen trees, wood, bark) 
62 Edible Plants - fruits / 
Vegetables 
 
 Emma Victoria White Page 416 of 440 University of Surrey 
63 Flowers   
64 Hedges & Bushes   
65 Moss & Lichens   
66 Aquatic / Coastal Plants e.g. 
Seaweed, Marginals 
  
67 Undergrowth / Understory / 
Groundcover / Dense Vegetation 
  
68 Unmanicured / Unaltered/ Non-
Planted / Free / Not Managed 
vegetation 
Including: Not Planned, not landscaped, Wild in appearance 
NOTE: Perhaps merge with bigger themes elsewhere e.g. untouched 
69 Growth, development & spread of plants / Trees 
70 Other Life Living / Alive / Life / Source of 
Life / Growing / New Life 
Including "organic nature" - organic as in 'relating to or derived from living matter' 
Creatures & species which are not specified as being either plant or animal 
Biological elements 
71 Fungi   
72 Wildlife & native lifeforms / 
adapted species 
Including native species (non specific to animals or plants) and specialised / adapted 
creatures, the adaptability of creatures to their environment 
73 Water / Blue 
Space 
General water / blue space   
74 Freshwater & Springs, 
Waterholes, Oases 
  
75 Marshes / Bogs / Swamps / 
Ditches 
  
76 Glaciers / icebergs / ice shelves   
77 Lakes & Dams   
78 Ponds   
79 Moving, flowing, changing 
water 
  
80 Rivers / Streams / Creeks / 
canals / Brooks 
Including areas around them e.g. river banks and river mouths 
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81 Waterfalls   
82 Geysers & Hot Springs   
83 The Sea, Waves & Tides Sea water / Coast / Ocean / Seaside, tides, Waves, Area around sea; shoreline, peninsula, 
estuary, boundary between land and sea 
84 Natural 
Materials 
General natural materials Non-specific natural materials 
85 Shells   
86 Rocks / stones - Big and Small Including: Boulders, Shingle, Pebbles, Gravel, Marble, Slate, Fossils, Minerals 
Distinct from "rock formations", which are considered a type of natural environment 
because they are so large (e.g. caves & canyons) 
87 earth / soil / dirt / mud / peat / 
Dust 
  
88 Sand   
89 The 
Appeara
nce of 
Nature 
Visible 
change & 
development 
  Changes, develops & evolves over time 
Including: hourly, daily, seasonally, yearly changes 
Present change rather than past change (which relates to the origins of the environment 
and its elements) 
Not due to human processes, rather natural and autonomous 
Including life cycles and Natural / weather / geological processes creating and driving 
change - e.g. erosion, weathering 
90 Natural places look unchanged, as they have 
always been 
Appears Static/ Timeless / As it Used to Be / Unchanged / A snapshot time 
Including: Slow change, Not changing, Constant and continuing 
91 Beautiful & aesthetically pleasing Including: 
Ethereal, Scenic (also coded in view because scenic means a view to something 
aesthetically pleasing), Harmonious, Easy on the eye, Well-proportioned, well balanced 
92 Movement of Natural Elements & Rhythm   
93 Open & Spacious 
  
Including: Space, Open sky, Big skies, Openness, Open space, Open air, Space in 
general, Open Landscapes, Wide Space (wide also coded in 'Scale of Nature'), Room to 
do something 
94 Views & Panoramas - Scenic, Panoramic Views / Prospect / Scenic / Panoramic / See a Long Way 
Including: Horizons, Uninterrupted Views 
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95 Mysterious & unexpected things. Ability to 
discover & explore 
Including: Possibilities for exploration / discovery /unexpected / unknown, Unique / 
Original, Exotic / Tropical, Adventure, Surprising, Possibilities of seeing or 
encountering certain things 
96 Unique, exotic & unusual 
  
Includes Places, Landscapes, Elements, Geology and Things 
97 Old / Sense of Time, History, Age / ancient / Not 
modern 
Including a sense that time has shaped the places, that it is an indicator of age 
98 Unmanicured, rugged, raw, real, non-uniform, 
wild 
Including: Real, Rustic, Untamed, Rugged, Raw, Non-Artificial, Informal, 
Unmanicured, Not tidy, Unpolished, Wild, Wilderness, Unmanicured, Chaotic, 
Random, Not organised, Mixed together, Not beautiful, Lack of order 
99 Abundant, varied & diverse Including complexity, which is perhaps a synonym of variety? 
Including a combination of elements 
100 Large or expansive   
101 Textures   
102 Shapes & Patterns 
  
Including: Shapes, Patterns 
Curves, Lack of straight lines and geometric shapes, Irregular, Non-Uniform, 
Asymmetric 
103 Colourful - Any mention of colour Including: White Beaches, Vibrant Colours, Blues, Greens (distinct from greenery) 
Not artificial / No human colours 
104 Ideas 
About 
Nature 
Origin with Humans - at least have shaped it   
105 Origin with God, not humans / As god intended   
106 Made by Nature through natural processes, not 
by humans 
Lack of human influence in the development or creation of an area 
Not man-made. Created by nature / the earth and through natural processes such as 
erosion, evolution, from water, spontaneously, with time, impossible/ difficult for 
humans to make 
Belong to or are attributes of nature / our planet 
Including: origins through / evidence of past weathering, erosion, "Time crafted them", 
Created through evolution and natural selection, or has evolved, Not artificial, As nature 
intended (as if by nature's design and creation), "Source of life" (because suggests 
origins lie there, with a natural phenomenon or feature), Eroded and weathered - 
because their state / appearance is due past natural activity, 
Not designed (i.e. not made by humans, rather than an absence of current design & 
control being imposed on it) 
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107 Natural Places are Admired & Appreciated A place perceived to be valued or cherished by participants and others 
108 Nature can be difficult & hostile for people & 
other creatures 
Inhospitable / Dangerous / Unpredictable Environments & Conditions 
Including: Extreme, Unpredictable, Lack of people, resources & civilisation, 
Uncontrollable, not able to conquer, Dangerous / unfavourable creatures, Dangerous 
People, People having to adapt to environment, Hard for humans to survive or move in, 
Difficult to access / get to / have to use own energy or walk, Not designed for humans, 
Lack of air conditioning, Have to adapt to the conditions, Uninhabitable / not easily 
habited, Lonely, Claustrophobic, Hostile towards human made things too, 
Uncomfortable, Doesn't always have attributes positive to people, Unwelcoming 
(Restricted or controlled access) 
Note: Can be a positive or negative thing 
109 Is Balanced / Healthy / Sustainable Including: Generally balanced, healthy, thriving communities of animals and plants 
Sustainable / Humans living in balance with nature, In equilibrium, Thriving, 
flourishing, robust, strong, Nothing in particular dominates, Interactions of natural 
elements or creatures... this needs to be moved to process of living things 
110 Is Fragile / delicate / At Risk  
  
Fragile / delicate / At Risk / Endangered (especially by humans)/Finite 
Including: Rare / hard to find because not many left 
111 Is simple, primitive, primal   
112 Has Cultural Significance Has Cultural Significance - Landmarks / attractions 
113 The power & force of nature  
  
Including: Elemental, as in 'related to or embodying the powers of nature', Inevitable, 
constant (as if can't stop, will continue no matter what) 
114 Types of 
Natural 
Environ
ment 
The Outdoors The Outdoors / Outside / Open Air 
115 Rock Formations: Cliffs, Caves & Coves, 
Canyons & Gorges 
Including: Rock strata, Geology, Escarpments 
116 Volcanoes    Volcanoes & Associated Activity & Features 
117 Rockpools     
118 Coral Reef     
119 Agricultural Areas / Farmland / Pasture / Fields Including: Machair (low lying arable / grazing near coast), Plantations 
120 Valleys     
121 Beaches & Dunes   
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122 Deserts, empty & barren areas   
123 Parks / Parkland   
124 Hills & Mountains Including: Undulations or rolling landscape, Being high up, high altitude 
125 Countryside & Rural Areas   
126 Gardens     
127 Moors / Heath / Heather   
128 Meadows / Prairies / Plains / Grasslands / 
Savannah 
  
129 The Uses 
of Nature 
Nature provides Habitats / Niches / Haven & 
Homes for Life 
Homes for creatures, wildlife-friendly, Can sustain life 
130 Useful for activities like walking Recreational activities & facilities/access which permit them 
Includes: Cycling, Climbing, Walking, Swimming, Boating, Camping, Skiing, Fishing, 
Children Playing & Building Dens, Requires effort to get there, strolling / wandering, 
Expending Energy, Photography, Leisure, Lying / Sitting Down / Resting, Travel, 
experiencing nature, Generally a useful, purpose-serving place, Can access / get to it 
easily 
131 Has resources, such as food & medicine Including Eating, Drinking, Foraging, Hunting, Medicine, Shelter 
132 How 
Nature 
Feels & 
Makes 
You Feel 
Feels fun & exciting High Arousal & Positive: Exciting /Vibrant / Fun / Invigorating 
133 Creates a Sense of Awe Including: awe, majesty, wonder, amazement, drama, Breath-taking, Majesty, Wonder 
134 Conjures up feelings & emotions   
135 Feeling Close to Nature 
  
Immersed in, close to, connected, at one with nature 
Including: Dependent on nature, Become like a part of nature / Informs Identity, Sense 
of belonging to nature, Where we become more primitive and animal like, a part of 
nature, Returning to basics / nature, More aware of naturalness and environment 
136 Relaxed & Calm 
  
Relaxing, calming, stress-reducing, at peace 
Note: Very few people actually use the term 'Restorative' 
Including: At peace, Soothing, Restful, Relaxing, Calming 
137 Makes You Feel good, happy, healthy & fulfilled Including: Wellbeing, Joy, Enjoying, Needing the place, Contented 
138 Feels Spiritual or Magical Spiritual, sacred, or magical. Feeling close to God 
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139 Feeling Free from Problems & Modern Life Being Away, free & slowing down: from Rat Race & modernity 
Including: Freedom, Able to 'just be', Living in the moment, Not having to do anything, 
Away from hustle and bustle or civilisation, Able to stop, Away from modern life, 
Slowing down, Not rushed / unhurried, Away from / no distractions, Able to breathe, 
Can be at ease with self (as though allowed to just be, no outside influences), Away 
from stress, Able to empty your mind, Being in an uncomplicated, undemanding place, 
where you don't have to think, Somewhere you can get lost in 
140 Sense of Seclusion & Solitude 
  
Remote / Isolated / Secluded / Alone 
Can be positive or negative. It is about being away from other people and urban things / 
civilisation, rather than being away from the pressures and demands of everyday life 
(which falls under "being away") 
141 Feeling Inspired & Informed 
  
Interesting, fascinating, informative, educational inspirational 
Including inspirational, based on the online Oxford Dictionary definition "the process of 
being mentally stimulated to do or feel something" 
142 Feels safe, comfortable, easy, warm & gentle Including: Gentle, Mild, Clement, Safe, Non-threatening, Easy, Comfortable, Warm, 
Welcoming, Feel at home, Feel as if belong 
143 Place is Quiet / Peaceful / Calm / Serene / 
Tranquil / Relaxed 
Including: Stillness, A metaphorical oasis, silent 
144 Pleasant / Enjoyable / Lovely / Good   
145 Feels Familiar 
  
A familiar environment/process or one which triggers memories 
Includes things done with regularity, attachment to place and sense of place 
146 Natural places are great, the best kind of places Great, fantastic, the best, an exemplar 
Including: A showcase, Priceless, A special place, Great 
147 Feeling refreshed, refocussed, energised, uplifted 
& alive 
Including heightened awareness 
148 Enable you to think, be introspective & gain 
perspective 
It is about Belonging to something larger than self 
Including: GROUNDING, Purpose to life, Growing as a person, Enjoying the moment, 
Sense of belonging, Life assuring, Puts problems into perspective, Sensing their place in 
the world & everything being as it should, Feeling insignificant, Sense of continuity, 
Remembering what is important, Problems seem smaller, more insignificant, 
Appreciating simpler things in life 
 
Perceptions of Naturalness 
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21. Appendix M: Instructions for Second Coder 
Instructions to Coders 
Background 
I carried out a survey with open and closed questions, looking at what participants 
believed made a place appear natural. As part of this, participants were asked to list 
up to 12 features which they believed made a place appear natural. They were then 
asked to write in detail about what made a place feel natural, and to define a natural 
place. These responses have been coded together to form a comprehensive idea of 
how the participants perceived naturalness. Conceptual content analysis was used, 
adopting a bottom-up approach, allowing the data to drive the development of 
themes and subthemes. As such, attempts were made to carry out an analysis 
independent of existing theory.   
I now need three independent coders to code a subset of these surveys, in order to 
determine whether the coding scheme (the themes and subthemes) is a good fit for 
the data. I would like you to code the responses given by 30 participants, using the 
coding scheme that I developed. I will then look at the percentage agreement 
between myself and each of the coders. 
The Data Sets (Excel Spreadsheets) 
I would like you to open the Excel spreadsheet entitled, “Naturalness Study – Data 
for Secondary Coder”. You may wish to print this when coding the data. In the first 
column of the spreadsheet (Column B), you will see the participant number. In the 
subsequent columns, you will see the responses to the three questions: 
• Column D to O – are the 12 natural features that participants listed; 
• Column P - are the participants’ more detailed descriptions of naturalness; 
• Column Q - are the participants’ definitions of naturalness. 
 
Note that not all participants have provided responses to each of these three 
questions. I would like you to code the responses to these three questions as one: 
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They each provide a different view of naturalness, and give a more comprehensive 
view of how participants perceive naturalness.  
To code the data, open the spreadsheet, “Code System for Analysis – for Coder #”. 
This coding sheet lists the 148 themes. They are organised into Theme Groups, 
Themes and Subthemes. There are eight Theme Groups: 
1. Can’t be Coded; 
2. Sensory Elements; 
3. Visual Natural Features; 
4. The Appearance of Nature; 
5. Ideas About Nature; 
6. Types of Natural Environment; 
7. The Uses of Nature; 
8. How Nature Feels & Makes You Feel. 
 
Some of the Themes and Subthemes are self-explanatory, such as “Sound of water & 
the sea”, but where more information is needed, Column E provides a description of 
the Themes and Subthemes and key terms which participants used to describe it. 
Familiarise yourself with the Theme Groups, Themes and Subthemes (and their 
descriptions). 
Coding Instructions for Features 
To code the data, you should look at each of the participant responses and code each 
aspect of that response; be that a word or a sentence which describes an aspect of 
naturalness. You will only need to code for the presence or absence of subthemes for 
each participant, so you don’t need to code for the number of times a subtheme 
occurs in a response.  
For example, look at the first row of the data spreadsheet (Naturalness Study – Data 
for Secondary Coder #), with the participant number “EXAMPLE” (Row 2). There 
will be a corresponding column in the coding sheet (Column F in Code System for 
Analysis – for Coder #). 
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Natural Feature 1 
The first feature of naturalness this participant mentions is “Emptiness”. Emptiness 
has been coded under the Theme Group TYPES OF NATURAL ENVIRONMENT, 
under the Theme “Deserts, empty & barren areas”, given its similarity to deserts and 
areas perceived as barren. We assign a “1” to indicate the presence of a subtheme… 
therefore, we can assign a “1” for the Theme “Deserts, empty & barren areas” in the 
column for participant number “EXAMPLE” (Cell F124). 
Natural Feature 2 
The next natural feature in this example is “Wild”. If this had read “Wild Animals” 
then this would have been coded under “Fauna”, but since this term does not specify 
any wild thing in particular, it has been taken as more of a description and was coded 
with a “1” under the theme “Unmanicured, rugged, raw, real, non-uniform, wild” 
under the Theme Group, “THE APPEARANCE OF NATURE”.  
Natural Feature 3 
The next feature is “No People”. This has been coded under the Theme Group 
“VISUAL NATURAL FEATURES”, Theme “Absence of Humans, their Things & 
Their Influence”, in the Subtheme “Absence of People (presence & residence)”. 
Natural Feature 4 
Next is “Vast areas of nothingness”. There were two aspects to this comment which 
needed coding. The first was “Vast”, which was coded under the Theme “Large or 
expansive”. Second was “areas of nothingness”, which best falls under the Theme 
“Deserts, empty & barren areas”. Since we have already identified the presence of 
this code, we will just leave the “1” which we previously placed in this cell, and we 
do not need to add anything else. 
This participant has only mentioned 4 natural features. This is okay. 
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Coding Instructions for Descriptions & Definitions 
We will now scroll along to their more detailed idea of natural places. 
Here this participant has written “Untouched by human hands.  Raw nature.”. The 
first part, “Untouched by human hands” was coded as “Pure / Untouched / Pristine / 
Unspoilt / Not Destroyed”. The next part, “Raw” was coded as “Unmanicured, 
rugged, raw, real, non-uniform, wild”, but again, we have already identified the 
presence of this subtheme so we need not note anything down. The next bit, “nature” 
was coded in a special Theme: “Nature / Natural Elements” under the Theme Group 
“Can’t be Coded”. This is because the identification of nature and natural elements 
does not in itself help us to understand how people perceive naturalness, and will 
therefore be disregarded later. 
Finally, this participant has defined a natural place as “One that hasn't been spoilt by 
the human hand just completely raw, as nature should be.” The following codes have 
been applied: 
“One that hasn't been spoilt by the human hand”  
→ Code “Pure / Untouched / Pristine / Unspoilt / Not Destroyed” (already 
coded) 
 
“just completely raw” 
→ Code “Unmanicured, rugged, raw, real, non-uniform, wild” (already 
coded) 
“as nature should be”  
TIP 
If you have difficulty finding a location for your theme, you could try searching 
for part of that word, using Excel’s “Find” function (Ctrl & F). Many of the 
terms commonly used by participants are written down in the title or description 
of a subtheme, so it can help speed things up. But beware multiple occurrences 
of a term which have different meanings… read the descriptions carefully. For 
this example, you could search in the coding sheet for “empt” to locate the 
Deserts, empty & barren areas subtheme. 
 
Perceptions of Naturalness 
 
Emma Victoria White Page 426 of 440 University of Surrey 
→ Code “Any items which can't be coded & don't fall into categories below” 
in the Theme Group “CAN'T BE CODED” because it does not comfortably 
fit into any theme with confidence, and since there were not enough 
occurrences to group it with other similar instances. 
 
Some responses can seem a bit abstract or confusing, but do your best to code every 
instance, even if it falls under “Can’t be Coded”. You could always use this code and 
come back to it later when you are more familiar with the themes, then try to place it 
elsewhere. Given that your placement may change with familiarity, please review 
your codes once you are finished, to ensure you are still happy with them. 
If you get stuck, do get in touch for further guidance.  
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22. Appendix N: Card Sort Survey 
The following are screen captures of the online card sort survey, as hosted on 
Qualtrics.com 
Page 1: 
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Page 2:  
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Page 4: 
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23. Appendix O: SAFE Ethics Form for Card Sort Survey 
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